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COM  PLEAT  TREATISE 

O  N 


P  E 


S  P  E  C  T  I  V  E. 


a  n 


THEORY  AND  PRACTICE; 

ON  THE  TRUE  ■PRINCIPLES  OF 

d  r.  b  r  o  o  k  t  a  y  l  o  r, 

MADE  CLEAR,  IN  THEORY,  BY 

VARIOUS  MOVEABLE  SCHEMES,  AND  DIAGRAMS; 

AND 

(R  EDUCED  TO  PRACTICE, 

»  i  / 

IN  T  H  E 

MOST  FAMILIAR  AND  INTELLIGENT  MANNER; 

SHEWING 

HOW  TO  DELINEATE  ALL  KINDS  OF  REGULAR  OBJECTS,  BY  RULE. 

?THE  THEORY  AND  PROJECTION  OF  SHADOWS,  BY  SUN-SHINE,  AND  BY  CANDLE-LIGHT. 
THE  EFFECTS  OF  REFLECTED  LIGHT,  .ON  OBJECTS; 

THEIR  REFLECTED  IMAGES,  ON  THE  SURFACE  OF  WATER, 
AND  ON  POLISHED,  PLANE  SURFACES, 

IN  ALL  POSITIONS. 

THE  WHOLE  EXPLICITLY  TREATED; 

AND  ILLUSTRATED,  IN  A  GREAT  VARIETY  OF  FAMILIAR  EXAMPLES; 


I  N 


FOUR 


BOOKS. 


EMBELLISHED  WITH 


AN  ELEGANT  FRONTISPIECE,  AND  FORTY-EIGHT  PLATES. 


CONTAINING 


.  DIAGRAMS,  VIEWS,  AND  ORIGINAL  DESIGNS,  IN  ARCHITECTURE,  &c.  NEATLY  ENGRAVED, 

ALL  ORIGINALS; 

INVENTED,  DELINEATED,  AND,  GREAT  PART,  ENGRAVED  BY  THE  AUTHOR, 


THOMAS 


M  A  L  T  O  N. 


THE  SECOND  EDITION,  CORRECTED  AND  IMPROVED;  WITH  LARGE  ADDITIONS. 


LONDON; 

-Printed  for  the  Author;  and  fold  by  Meflrs.  Robson,  in  Bond-ftrcet;  Becket,  Adelphi,  Strand;  Taylor, 
near  Great  Turn-flile,  Holborn;  Dilly,  in  the  Poultry ;  and  by  the  Author,  No.  56, 
Toland-ftreet,  Oxford  Road,  near  the  Pantheon. 
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T  O 


THE 


PRESIDENT  AND  MEMBERS* 

OF  THE 

\  / 

ROYAL  ACADEMY 

.  v '  i  * 

For  PAINTING,  SCULPTURE,  and  ARCHITECTURE; 

INSTITUTED  AT  LONDON, 

By,  and  under  the  Aufpices  of,  his  moft  gracious  M  a  j  esty 

GEORGE  the  THIRD.  % 

Gentlemen, 

IF  the  unremited  labour  and  afftduity,  with  which  I  have  profe- 
cuted  the  ftudy  of  the  Science  and  Art  of  PerfpeCtive,  have  thrown 
any  new  Light  on  that  moft  necefiary  branch  of  the  Polite  Arts*  10, 
as  to  render  its  Principles  clearer  and  better  underftood,  in  Theory, 
more  eafily  applicable,  in  Practice,  more  generally  ufeful  and  fubfer- 
vient  to  the  Arts,  of  which,  it  mull:  be  allowed  to  be  the  foundation, 
his  what  I  have  chiefly  aimed  at ;  and  prefume,  this  Work  may  not 
be  wholly  undeferving  your  Patronage  and  Encouragement,  although 
it  may  not  merit  your  entire  Approbation.  Such  as  it  is,  Gentlemen, 

I  fubmit  to  your  Candour,  and  claim  your  Protection. 

/ 

The  propriety  of  dedicating  fuch  a  Work  to  Gentlemen,  who  are, 
undoubtedly,  the  moft  competent  Judges  of  it,  will  plead  an  excufe 
for  my  prefumption  5  if,  on  an  accurate  examination  of  its  Contents* 
it  be  found,  that  I  have  rendered  an  apparently  intricate  Science  more 
familiar,  and  better  adapted  to  the  capacities  of  young  Students,  in  fo 
eflential  a  part  of  their  Studies ;  the  negleCt  of  which,  amongft  the 
rifing  Artifts,  is  much  to  be  lamented.  Perfpe&ive  feems  to  be  looked 
on  as  an  Appendage,  only,  which  may  be  difpenfed  with,  inftead  of 
the  firft  requifite ;  in  which,  the  Student,  who  would  be  a  Candidate 
for  Fame,  fhould  be  well  grounded, 


It 


) 


DEDICATION. 


It  is  with  reluctance  I  add,  but  it  is  too  obvious,  that,  in  many  fine 
Pieces,  in  refpeCt  of  Defign,  Competition,  Drawing,  or  Colouring, 
there  feems  to  be  a  want  of  a  juft  Idea  of  Perspective. 

/  , 

Pardon  me,  Gentlemen,  I  do  not  mean  to  depreciate  the  Merits  of 

fuch  experienced  Artifis,  in  their  feveral  Performances;  for,  in  my 
opinion,  there  only  wants  a  thorough  knowledge  of  PerfpeCtive,  to  ren¬ 
der  the  prefent  Age  as  famous  as  any  former  iEra  ;  which,  now,  is 
eftablifhed  on  the  moft  permanent  and  infallible  Principles ;  whereby, 
the  trouble  of  projecting  Objects,  perfpeCtively,  is,  in  the  procefs, 
greatly  abridged  and  facilitated. 


I  am, 


Gentlemen, 


with  great  refped, 


#  '  . .  *  *  f  •  r 

Your  moft  obedient, 

V  <  *  '  .  4  *" ' 

.7  ,  l  a  ;  >;/  \  ;  ..  . 

and  obliged  humble  Servant, 


THOMAS  MALTON. 


ace. 


IN  every  Age,  and  in  every  Climate,  where  the  Polite  Arts  are  cultivated  and 
encouraged,  Emulation,  and  a  defire  of  Fame,  infpire  the  Breads  of  the  rifm^ 
Generations  j  the  ingenious  Mechanic  catches  the  ardent  and  laudable  Flamet 
Commeice  is  extended,  the  People  are  neceffarily  enriched,  and  the  State  becomes 
potent  and  formidable.  Architecture  rears  her  (lately  Domes  and  lofty  Turrets  to 
the  Skies ;  the  fumptuous  Edifices,  raifed  by  the  hand  of  the  able  Mechanic,  and 
embellifhed  by  the  ingenious  Sculptor,  with  breathing  Statues  and  almod  ani¬ 
mated  Marble,  proclaim  abroad  the  Magnificence  of  the  Founder,  and  juftly  im¬ 
mortalize  the  fkilful  Architect;  whole  Works  may  vie  with  the  molt  celebrated 
relicks  of  Antiquity,  which  feem  to  be  of  more  than  human  Compofition.  Whillt 
Painting,  their  Sifter  Art,  affids  and  unites,  in  decorating  the  interior  Domes, 
Cielings,  &c.  or,  in  well-chofen  Pieces  and  Subjeds,  and  mafterly  Performances, 
adorns  the  Stair-cafe,  the  Gallery,  the  Drawing-room,,  and  the  Cabinet. 

PerfpeCtive  is  allowed  by  all,  who  are  well  acquainted  with  it,  to  be  the  Balls 
of  all  the  Polite  Arts  which  have  their  foundation  in  Drawing;  particularly  Paint¬ 
ing,  or  Delineating  ;  for.  Colouring  does  not  come  within  its  Rules.  The  Sculp¬ 
tor  and  Architect  may  receive  great  affidance  from  PerfpeCtive.  I  am  fenfible  it 
is  not  abfolutely  neceffary  to  the  Art  of  Defigning,  but  it  is  effentially  fo  to  fee 
the  effeCt  of  the  Defign.  An  Architect  may,  doubtlefs,  be  famous  in  his  Art 
without  PerfpeCtive,  but  more  fo  if  he  had  that  accomplifhment ;  as  he  would  be 
better  able  to  judge  of  the  effeCt  it  would  produce,  and  convey  a  juft  Idea  of  it  to 
others,  before  the  Defign  is  executed.  Drawings,  in  PerfpeCtive,  from  particular 
Stations,  where  the  Building  will  be  moft  confpicuous,  would  anfwer  in  that 
relpeCt,  the  fame  purpofe  as  a  Model,  and  at  a  much  lefs  expence. 

At  a  Time  when  the  Arts  are  in  fuch  a  Degree  of  perfection,  a  Treatife  on 
PerfpeCtive  may  be  thought  an  unneceffary  Publication;  feeing  there  are,  already 
extant,  many  valuable  Books  on  the  SubjeCt,  containing  all  the  Rules,  for  prac¬ 
tice,  which  are  either  neceffary,  or  ufeful;  and  confequently,  unlefs  fome  new  Prin¬ 
ciples  are  propofed,  by  which,  the  trouble  of  projecting  ObjeCts,  perfpeCtively, 
may  be  lellened,  it  is  ufelefs  to  increafe  the  number.  For  fome,  with  truth, 
alledge,  that,  unlefs  PerfpeCtive  be  comprized  in  a  fmall  compafs,  it  will  never  be 
ltudied  by  thofe,  for  whofe  ufe  it  is  chiefly  intended.  On  PerfpeCtive,  as  on  other 
Subjects,  there  are,  indeed,  a  fufficient  number  of  Authors;  and  yet,  I  may  venture 
to  affirm,  that,  no  SubjeCt,  whatever,  has  been  worfe  handled,  in  general. 

I  do  not  pretend  to  have  found  out  new  Principles,  nor  do  I  think,  there  can 
or  need  be  any  other;  thofe  given,  by  Dr.  Brook  Taylor,  being  fufficient  for  any 
purpofe,  whatever;  and  that,  the  Principles,  on  which  he  has  founded  his  Syftem, 
are  the  moft  fimple  and  perfeCt  that  can  pofiibly  be  conceived.  Notwithdanding 
what  many,  who  have  not  a  true  Idea  of  PerfpeCtive,  imagine,  that  there  is  im¬ 
perfection  in  it;  that  the  Rules,  prefcribed,  do  not  always  produce  a  true  or 
pleafing  Reprefen tation  of  Nature ;  I  maintain,  that  all,  which  can  be  done  by 
Rule,  is  performed  on  the  moft  per  fed:  and  infallible  Principles  that  can  be  devifed; 
that  PerfpeCtive  is,  abfolutely,  at  its  ne  plus  ultra  ;  where  then,  it  may  reafonabty 
be  afked,  is  the  neceflity  for,  or  ufe  of  this  Treatife? 

There  are,  generally,  two  Motives,  which  induce  every  Perfon  to  publifh  to  the 
World,  his  Inventions  or  Improvements,  or  Studies  of  any  kind.  The  firft  is 
Vanity  ;  or,  to  give  it  a  milder  Appellation,  a  laudable  third  of  Fame;  (I  believe, 
I  ffiall  not  err  wide  if  I  affirm,  that,  Vanity  is  the  firft,  and  chief  fpring  of  all  that 
is  great  and  laudable)  the  other  is  the  lucrative  Emolument,  if  not  always  the 
Confequence,  at  lead,  it  may  reafonably  be  expeCted  an  Attendant  on  Fame;  it  is 
fcarce  determinable,  whether  Vanity  or  Intered  dimulates  mod  to  aCtion.  To 
pretend  that  we  are  not  actuated  by  either  of  thefe  Motives  is  the  height  of  folly ; 
lor  though  our  Station,  in  Life,  may  fet  us  above  the  fordid  views  of  Gain,  yet  no 
Station,  whatever,  is  exempt  from  Vanity;  which,  mod  wifely,  for  the  bed  of 
purpofes  (the  good  of  the  whole)  is  made  a  neceffary  ingredient  in  our  Compofition. 

a  Now, 


P  R  E  -  F  A  C  E. 

Now,  although  I  have  not  the  lead:  pretence  to  the  invention  of  new  Principles, 
yet  1  am  firmly  perfuaded,  that  I  have  made  uie  of  thofe  we  have  to  the  bell 
advantage;  that,  from  the  irregular  and  impeded  Order,  as  they  are  given  by  Dr. 
Brook  Taylor,  I  have  digeficd  it  into  an  ufeful  and  practical  Syftem  ;  not  involved 
in  a  labyrinth  of  mathematical  Demonftration,  of  things  which  are  to  little  pur- 
pofe  in  the  Art  of  Delineating;  as  the  voluminous  Work  of  Mr.  Hamilton,  pub¬ 
lished  in  the  Year  1738  ;  which,  though  a  moll  elaborate  and  valuable  Produdion, 
has  not  been  of  the  lead  uie,  to  the  Arts  it  was  intended  to  promote.  In  the  ma¬ 
thematical  part,  I  have  not  entered  further  than  is  really  necefiary,  to  evince  and 
enforce  the  Principles,  on  which  the  Pradice  is  founded  ;  and,  in  Pradice,  I  have 
Ihewn  its  immediate  and  abfolute  dependance  on  the  Theory.  I  have  by  means  of 
an  Apparatus,  contrived  for  the  purpofe,  united  the  Theory  and  Pradice  fo  toge¬ 
ther,  that  he  mull  have  very  little  penetration,  and  a  ih allow  Capacity,  who  does 
not  in  a  fhort  Time,  and  with  little  Study,  conceive  a  clear  and  comprehenfive  Idea 
of  the  rationale  of  Perfpedive.  I  have,  every  where,  made  fuch  remarks,  and 
thrown  fuch  light  on  the  Subjed,  as,  I  flatter  myfelf,  will  make  it  jufily  deferve 
the  Title  I  have  given  it :  my  Defign,  throughout,  having  been  to  make  the  ftudy 
and  pradice  of  Perfpedive,  at  the  lame  time,  eafy  and  entertaining.  The  Subjeds 
I  have  chofen  to  dil play,  and  embellifh  it  with,  are  fuch  as  are  common  and  fami¬ 
liar  ;  for,  to  what  purpofe  is  an  intricate  and  puzling  delineation  of  the  Dodecahe¬ 
dron,  &c.  except,  to  (hew  that  the  Author  underftood  it?  I  am  of  opinion,  that  the 
Reader  will  be  much  better  pleafed,  with  the  defcription  of  fuch  Objeds  as  are 
frequently  before  his  Eyes,  and  fuch  as  are  fit  Subjeds  to  introduce  into  a  Pidure; 
or  to  form  a  Pidure  on.  I  have  not  been  fatisfied  with  the  common  Leflons  for 
plane  Figures,  and  Solids  compofed  of  or  bounded  by  Planes,  and  left  the  Student 
to  decorate  his  Buildings  with  the  embellifhments  of  Columns,  Entablatures,  &c. 
cf  the  feveral  Orders;  but  I  have,  minutely,  Ihewn,  how  to  delineate  them,  lingly, 
and  to  compofe  a  regular  Building  of  the  feveral  Materials,  defcribed  and  treated 
ieparately  of  before. 

There  are,  at  this  time,  but  few  Gentlemen  who  are  not  pleafed  with  a  fine 
Pidure,  which  truly  reprefents  Nature,  on  Canvas ;  the  Deception  being  fo  well 
managed,  that,  we  can  almoft  imagine  we  fee  the  real  Objeds,  themfelves,  through 
the  aperture  of  the  Frame.  For,  it  is  poflible,  in  perfpedive  Delineations,  in 
which  there  is  a  true  gradation  of  Light  and  Shade,  and  judicious  Colouring  (on 
Cielings,  &c.  which  we  cannot  come  near)  to  deceive  the  Eye  and  Judgment,  fo, 
as  to  imagine,  what  we  fee  are  real,  and  l'olid  Existences. 

Although  Perfpedive  is  not  confidered  as  a  necefiary  part  of  the  Education  of  a 
Gentleman,  it  mud  be  looked  on  as  a  genteel  and  polite  Accomplishment,  a  Qua¬ 
lification  for  a  Prince.  For,  has  not  our  moft  gracious  Monarch  cultivated  and 
particularly  encouraged  it?  nay,  defeended  to  learn  its  Rules,  and  to  delineate, 
with  his  own  Hand,  pieces  of  Architedure?  Is  it  poflible,  for  a  Gentleman  to  fee, 
as  he  ought,  much  lefs  to  judge  of  a  Pidure,  with  true  tafte,  and  with  the  difcern- 
ment  of  a  Connoifieur,  without  having  fome  notion  of  Perfpedive?  it  expands  the 
Ideas,  and  makes  us  fee  Objeds  as  they  really  appear,  to  a  judicious  Obferver ;  it 
makes  a  Perfon  a  judge  of  the  difpofition,  and  proportion  of  the  feveral  parts  of  a 
Pidure,  to  each  other;  the  Symetry  and  Harmony  of  the  whole  are  perceived  ; 
if  there  be  any  difcordance,  or  unfeemly  diftortion  of  the  Parts,  owing  to  an  inju¬ 
dicious  choice  of  the  Artift,  either  in  the  Diftance  or  Situation  of  the  Objed,  or  in 
the  Pofition  of  the  Pidure,  they  will  be  quickly  feen  ;  efpecialiy,  when  there  is 
introduced  regular  Architedure,  in  Buildings  of  any  kind. 

The  manner,  in  which  Perfpedive  has  hitherto  been  treated,  fcientifically,  is 
too  rigidly  and  mathematically  fo,  to  be  entertaining,  to  a  Perfon  not  converfant 
With  the  Elements  of  Euclid;  which,  though  a  branch  of  Univerfity  Education, 
has  been  treated,  in  thofe  feminaries  of  Learning,  in  a  manner,  which  deters  num¬ 
bers  from  the  fiudy  of  that  moil  ufeful  and  necefiary  Science,  the  foundation  of 
all  mathematical  refearehes.  Every  Science,  and  necefiary  Art,  fhould  be  fo 
treated  as  to  allure  a  Perfon  to  the  purfuit;  by  making  him  (in  a  familiar  way) 

relifh 


P  R  E 


F 


A 


C  E. 


relifli  a  ftudy,  for  which  he  has  not  a  natural  propenfity.  Many  Gentlemen  ima¬ 
gine,  if  they  neither  paint  nor  draw,  that,  Perfpedlive  is  wholly  ufelefs,  and  un- 
neceflary  to  them;  they  are  greatly  miftaken  who  think  fo,  if  they  defire  to  be 
accomplifhed,  and  would  beftow  a  little  time  and  pains  to  be  fo. 

Of  ail  the  mathematical  Sciences,  the  ftudy  of  Perfpedlive  is  perhaps  the  mod: 
entertaining;  the  pleafure  and  fatisfadlion  which  refult  from  it,  in  delineating, 
can  only  be  felt,  not  defcribed.  Aftronomy  (to  which  Perfpedlive  greatly  con¬ 
duces)  is  the  mod  fublime  of  all,  and  next  to  it  I  fhould  rank  Perfpedlive.  The 
entertainment,  refulting  from  the  former,  is  of  a  higher  kind ;  we  are,  as  it  were, 
lifted  from  the  Earth,  in  contemplation  of  the  fuperior  Works  of  the  great  Cre¬ 
ator,  in  fuch  wife,  as  to  look  on  all  below  not  worthy  of  our  notice.  The 
advantages  to  Society,  which  are  deduced  from  this  mod  exalted  Science,  are  many 
and  great;  and,  being  well  known,  would  be  impertinent  to  enumerate.  On  the 
other  hand,  the  ftudy  of  Perfpedlive,  fcientifically,  is  highly  entertaining  to  a 
rational  Mind;  to  thofe  who  would  purlue  it,  1  recommend  the  Works  of  Mr. 
Hamilton.  I  have  not  chofen  to  go  further  into  it,  than  is  really  ufeful ;  and 
yet,  to  fome  Perfons,  1  fhall  be  thought  prolix  enough ;  who  want  to  know  it, 
without  the  labour  of  Study ;  to  which,  Artifts,  in  general,  have  great  antipa¬ 
thy  ;  I  mean,  to  the  ftudy  of  any  thing  mathematical. 

It  is  ufual,  with  mod:  writers  on  Perfpedlive,  to  introduce  fo  much  of  Geometry 
into  their  Work,  as  they  judge  neceflary  for  the  knowledge  of  Perfpedlive.  There 
would  be,  in  my  opinion,  as  much  propriety  in  prefacing  every  Book,  on  Litera¬ 
ture,  with  Grammar ;  left  the  Reader  fhould  not  be  acquainted  with  Syntax,  and 
the  Idiom  of  the  Language.  I  fairly  own  it  above  my  fkill,  to  draw  a  line  between 
the  neceflary  and  unrieceflary,  for  all  is  more  or  lefts  fo.  Some  Theorems,  in 
Geometry,  are  only  neceflary  for  the  attaining  of  others ;  which,  if  they  cannot 
be  obtained  without  them,  are  neceflary.  In  fhort,  if  the  Student  be  quite  unac¬ 
quainted  with  Geometry,  he  is  very  unfit  to  ftudy  Perfpedlive;  let  him  firft  become 
intimate  with  Euclid,  and  then  he  may  fafely  pnrfue  Perfpedlive ;  the  pradlical 
part  of  one  is  fufticient  for  the  other.  Wherefore,  feeing  I  have  compiled  a  Syi- 
tem  of  Geometry,  to  which  this  Work  is  fubfervient,  I  have  wholly  omited  the 
Definitions  of  geometrical  Terms,  here  ufed  ;  becaufe,  it  is  reafonable  to  fuppofe 
the  Student  already  acquainted  with  them;  otherwife,  he  muft  firft  ftudy  that 
Grammar,  of  the  Science  of  Perfpedlive. 

Perfpedlive  being  a  branch  of  the  Science  of  Optics  (as  it  is  founded  on  diredl 
Vifion)  it  becomes  neceftary  to  confider,  in  the  firft  place,  the  ftruclure  of  the 
human  Eye,  and  the  nature  of  Vifion  ;  to  conceive  (as  far  as  our  Intelledls  can 
trace)  an  Idea,  how  that  extraordinary  and  aftonifhing  Senfe  is  performed;  which 
being,  in  fome  degree,  underftood,  we  fhall  be  well  prepared  for  a  clear  under- 
ftandin.;  of  Perfpedlive,  and  enabled  to  diftinguifti  between  the  Reprefentation  of 
an  Objedt  on  a  Plane,  and  its  real  Appearance;  a  circumftance,  which  is  a  great 
ftumbling-block  to  many,  who  have  not  rightly  confidered  the  difference. 

1  have  prefaced  this  Work  with  a  Section  on  Light  and  Colour  ;  and  as  a 
more  eflential  requifite,  to  Perfpedlive,  the  fecond  contains  a  brief  defcription 
of  the  Eye,  and  of  Vifion.  In  the  next  is  contained  the  foundation  of  Peripec- 
tive ;  it  treats  on  diredl  Vifion,  comorifed  in  two  Theorems,  of  univerfal  appli¬ 
cation;  which  are  the  very  Effence  or  Perfpedlive.  The  two  remaining  Sections, 
of  the  firft  Book,  are  wholly  digreflive;  they  not  being  at  all  neceftary,  to  the 
underftanding  of  what  is  contained  in  the  following  Work;  the  Reader  may 
therefore  pafs  them  over,  if  he  be  io  difpofed,  without  breaking  the  thread  of  the 
Subject.  They  contain  matter  of  mere  Opinion ;  refpedting  the  materiality  of 
Light,  Refkdtion,  Refradtion,  &c. 

Book  the  fecond  contains  the  whole  ufeful  Theory  of  Perfpedlive,  redlilinear 
and  curvilinear;  which  is  fomewhat  copious,  by  reafon  of  the  Examples  given  for 
illuftration ;  and  Corollaries,  dtducible  from  the  Theorems. 
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The  firft  SeCiion  is  a  general  Introduction,  containing  many  preliminaries,  necef- 
farv  to  be  known,  previous  to  what  follows. 

The  fecond  is  alio  introductory,  and  contains  a  full  explanation  of  all  the  various 
kinds  of  Projection,  ich nographic,  orthographic  and  ftereographic ;  with  a  cir- 
cumftantial  and  comprehenfive  Definition  of  PerfpeCtive,  and  other  introductory 
matters. 

The  third  is  more  elementary;  it  contains  full,  yet  brief  Definitions  of  all  the 
Terms  made  ufe  of  in  the  Theory. 

The  fourth  Section  contains  the  whole  Theory  of  right-lined  PerfpeCtive,  in 
fourteen  Theorems;  from  which  are  deduced  feveral  ufeful  and  practical  Lellons, 
in  Corollaries,  Scholia,  &c. 

In  the  firft  feven  Theorems,  is  contained  all  the  necefiary  knowledge  of  Perfpec- 
tive,  relative  to  InterfeCtions  and  Vanilhing  Lines,  in  general;  the  firft:  and  moil 
efiential  requifite  in  PraCtice. 

The  eighth  Theorem,  though  felf-evident,  is  intended  as  a  refutation  of  an 
abfurd  opinion  which  many  entertain,  that  continued  Right  Lines,  feen  direCt, 
cannot  be  reprefented  by  right  Lines;  feeing  that,  parallel  right  Lines  always 
appear  to  incline  towards  each  other.  The  ninth  teaches  all  that  relates  to  Planes 
and  Lines  parallel  to  the  Picture.  The  tenth  fhews  where  the  InterfeCting  and 
Vanifhing  Points  of  all  other  Lines  are  to  be  found;  and  the  eleventh  determines 
how  to  find  them.  The  twelfth  and  thirteenth  contain  all  that  relates  to  Lines 
not  parallel  to  the  Picture,  in  the  moft  concife,  yet  full  and  clear  manner  that  I 
can  conceive.  Perhaps  the  Demonftrations  of  the  laft  may  deter  thofe,  who  are 
not  Geometricians,  from  examining  it  with  that  attention  it  requires;  let  fuch 
remember,  that,  in  order  to  praCtife  PerfpeCtive,  it  is  not  abfolutely  necefiary  to 
be  a  Geometrician  ;  becaufe,  1  praCtifed  it  long  before  I  underftood  Geometry ; 
excepting  a  little  practical,  and,  a  fuperficial  knowledge  of  Lines,  in  general; 
which  are  certainly  requifite  ;  as  the  whole  of  practical  PerfpeCtive  confifts  in  it. 

For  which  end  1  have  feleCted,  all  that  is  necefiary,  not  only  for  PerfpeCtive, 
hut,  alfo  for  various  mechanical  ufes,  into  one  Book  (the  firft  part  of  the  Royal 
Road  to  Geometry)  lately  publifhed;  perhaps,  in  the  moft  ealy  and  intelligent 
manner,  ever  yet  done ;  to  which  I  refer  the  Reader,  for  the  geometrical  Conftruc- 
tion  of  all  kinds  of  Figures  here  ufed  ;  as  well  as  to  the  Elements,  for  Demon- 
ftration,  in  the  Theory. 

If  thofe  Readers,  who  have  neither  time  nor  inclination  to  become  acquainted 
with  the  Elements  of  Geometry,  at  leaft  acquire  fo  much,  as  that  TraCt  contains; 
I  will  vouch  for  the  great  advantage  he  will  find  to  his  fiudy  of  PerfpeCtive.  In¬ 
deed  it  is  impoffible  to  underftand  or  praCtife  PerfpeCtive  without  it;  for,  being  in 
itfelf,  wholly  geometrical,  the  very  Language,  and  Grammar,  of  PerfpeCtive  is 
Geometry;  let  them  take  my  word,  for  once,  they  will  not  find  their  time  mifr 
fpent ;  but,  on  the  contrary,  fo  much  knowledge,  as  it  teaches,  will  be  purchafed 
at  a  very  eafy  rate. 

They  may,  then,  boldly  venture  on  the  Theory  ;  omiting  the  Demonftration 
where  they  find  they  cannot  comprehend  it ;  which,  in  general,  they  will  not  find 
enveloped  in  myftery ;  having  treated  that  part  in  the  moft  familiar  manner  pofll- 
ble,  by  plain  reafoning  only,  without  other  reference  than  to  the  Elements,  for 
proof  of  what  is  advanced.  Let  them,  at  leaft,  by  the  moft  attentive  perufal 
of  the  Theorem,  endeavour,  to  conceive  the  Premifes  of  it;  which,  in  fome  of 
them,  perhaps,  may  not  be  perceived,  clearly,  at  the  firft  reading ;  the  fecond  will 
open  fome  Ideas,  and  the  third  perhaps  compleat  it;  which,  if  it  require  a  fourth, 
fometimes,  will  not  be  loft  labour;  for,  when  the  Premifes  of  a  Theorem  are  clearly 
underfitood,  the  proof  of  it  is  not  difficult,  in  many  cafes.  However,  whether 
the  proof  of  what  is  advanced  be  perceived  or  not,  it  is  not  efiential  to  the  Prac¬ 
tice  of  PerfpeCtive;  the  Reader  may  give  me  credit  for  it,  I  will  be  refponfible  for 
the  truth  of  it ;  he  may  be  fully  fatisfied  that  the  thing  is  certainly  fo,  and  make 
ufe  of  that  knowledge  accordingly. 
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The  Theorem  being  underftood,  let  him,  at  lead,  go  through  one  Example  in 
each,  as  he  proceeds ;  his  Ideas  will  not  only  be  (Lengthened,  but  he  will,  poffibly, 
fee  the  truth  of  the  Premifes.  Then,  the  Corollaries,  Scholia,  &c.  are  but  fo  many 
eafy,  ufeful,  and  practical  Leffons,  deduced  from  the  Theorems,  which  will  be  found 
of  the  greateft  ufe  in  Pradice  ;  and,  if  the  Theorem  be  clearly  conceived,  the  Corol¬ 
laries  will  be  fo  too. 

The  fourteenth  Theorem  has  no  affinity  with,  or  dependance  on  the  foregoing  ;  it 
contains  the  whole  Theory  of  pradifiug  without  Vanijfhing  Lines ;  an  ingenious 
method,  but  feldom  pradifed  ;  nor,  indeed,  is  it  To  generally  applicable  to  practice.  . 

The  fifth  Sjdion  contains  fo  much  of  the  Theory  of  curvilinear  Perfpedive,  as  is 
really  ufeful  in  Practice  ;  or  neceliary  to  be  known,  by  any  Artift,  whatever. 

The  fixth  is  a  refutation  offeverai  capital  Errors  and  abfurd  Opinions,  which  many 
Perfons  entertain  of  Perfpedive  ;  and  which  are,  there,  clearly  and  fairly  ftatcd,  and 
(hewn  to  have  no  real  exiftence. 

The  third  Book  is  a  copious  Tre3tife  on  ufeful  pradical  Perfpedive,  containing 
Leffons  and  Examples  in  every  neceffary  Cafe,  that  can  occur  in  Pradice  ;  (hewing 
alfo  its  dependance  on  the  Theory,  in  brief  Demonftrations,  where  it  is  neceffary. 

The  Method,  in  which  I  have  treated  this  ufeful  part  of  Perfpedive,  is  fuch,  as  I 
prefume  w'ni  fufficiently  recommend  it.  The  Book  is  divided  into  twelve  Sedions, 
each  treating  on  a  diftinct  fubjed  from  the  foregoing  ;  begining  with  the  moft 
Ample  and  firft  Principles  or  Elements,  and  going  on,  from  the  moft  Ample,  to  the 
molt  complex  Objeds,  in  a  regular,  progreffive  fucceffion. 

After  the  neceliary  Preliminaries  and  Elements,  in  the  three  firft  Sedions ;  the 
third  (lie wing  alfo  how  to  find  Vanifhing  Lines,  and  Vanifhing  Points,  in  general, 
the  firft  requifite  in  Pradice  ;  in  the  fourth  is  contained  all  the  pradical  elementary 
Problems  in  Brook  Taylor’s  Effay,  which  are,  of  themfelves,  a  complete  Syftem  of 
prafticil  Perfpedive.  Thefe  Elements,  of  the  following  Work,  being  well  under- 
ftood,  w  ill  be  found  of  great  Utility ;  which  has  induced  me  to  perfed  fuch  as  the 
Author  of  them  had  left  very  imperfed ;  and  fome,  particularly  his  21ft  and  22d 
Figures,  are  greatly  defedive ;  we  are  neverthelefs  infinitely  obliged  to  him,  for 
giving  them  to  the  World,  fuch  as  they  are. 

To  underftand  this  Sedion  clearly,  and  be  enabled  to  apply  the  Problems  it  con¬ 
tains,  in  all  Cafes,  pradically  (which,  it  muft  be  obferved,  is  the  foundation  of  the 
whole)  a  tolerable  (hare  of  geometrical  knowledge  is  requifite  ;  without  which,  it  is 
impofiible  to  turn  them  to  that  general  ufe,  in  Pradice,  in  which'  they  are  fo  uni- 
verfally  applicable  ;  inafmuch  that,  it  may  be  truly  faid,  he  who  can  comprehend 
them,  perfedly,  and  apply  them  in  all  Cafes,  generally,  underftands  Perlpedive, 
thoroughly  ;  but,  being  fuperficially  looked  over  and  not  well  digefted,  they  will 
be  found  of  little  ufe. ' 

This  confideration,  perhaps,  has  induced  fome  Perfons  to  imagine,  and  affirm,  that 
the  whole  ot  Perfpedive  may  be  compnfed  in  a  very  fmall  Compafs.  But,  1  muft 
make  free  to  tell  them,  they  are  under  a  miftake ;  for,  notwithftanding  the  Principles 
are  few  and  general,  yet,  to  know  how  to  apply  the  Rules,  in  all  Cafes  that  may 
occur  in  Pradice,  cannot  be  fo  foon  acquired  ;  if  fo,  how  comes  it,  that  they  are  no 
greater  Proficients  ?  Or,  can  they  imagine,  that,  amongft  the  number  of  able  Men, 
who  have  wrote  on  the  Subjed,  none  fhould  hit  on  that  much  wifhed-for  Expe¬ 
dient  ?  Either  they  muft  acknowledge  that  their  own  faculties  are  not  fo  acute  as 
others  (which  is  paying  a  forry  Compliment  to  their  Underftandings)  or  they  muft 
fuppofe  that  there  is  more  in  it  than  they  at  firft  imagined.  ’Tis  true,  the  whole  of 
Pradical  Perfpedive  is  comprifed  in  this  and  the  foregoing  Sedions ;  yet,  how  few 
would  be  able  to  apply  thole  Problems,  though  clearly  underftood,  in  delineating  a 
regular  piece  of  Architedure,  is  but  too  obvious  to  enlarge  on  ;  without  previous, 
pradical  Leflons,  diverfified  varioufly,  to  familiarize  them.  For  which  reafon,  it  is 
neceliary  to  (hew  their  application,  in  various  Examples,  which  I  have  not  been 
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/paring  of.  I  have  not,  as  others  have  done,  ftudied  the  moft  eafy  pofitions  of 
Objects ;  but  I  have  endeavoured  to  give  the  moft  pleafing,  pifturefque,  and  natural 
Reprefentations,  and  render  the  moft  difficult  Pofitions  eafy. 

Some  Perfons  know  a  great  deal  (in  their  own  opinion)  becaule  they  know,  per¬ 
haps,  that  all  Right  Lines,  which  are  parallel,  have  the  fame  Vanifiiing  Point ;  who 
yet,  know  not  how  to  fix  and  afcertain  any  one,  except  the  Center  of  the  Piffure, 
and  that  often  very  abfurdly  (indeed  they  feldom,  if  ever,  life  any  other)  nor  how  to 
proportion  a  Line  perfpeaively  ;  and  further,  to  ffiew  their  confummate  knowledge 
in  it,  if  you  ffiew  them  a  piece  of  PerfpeCtive,  in  which  there  is  not  one  Line  tending 
to  the  Center,  or  Point  of  View,  they  will  call  that  Point  on  the  Picture,  in  which 
the  principal  Lines  converge,  the  Point  of  View  ;  fo  that,  there  may,  by  this  crite¬ 
rion,  be  feveral  Points  of  View  in  the  fame  Picture  ;  a  circumftance  too  palpably 
abfurd  to  need  a  refutation. 

If  this  be  to  know  PerfpeCtive,  it  may  indeed  be  very  foon  acquired  ;  it  may  be 
taught  to  a  Child.  But,  when  they  have  drawn  a  Line  to  its  proper  Vaniffiing 
Point,  how  that  indefinite  Line  is  to  be  proportioned,  in  order  to  reprefent,  certain 
finite  parts  of  the  Original,  they  are  wholly  ignorant,  though  the  chief  requifite  in 
PraCtice,  and  the  principal  bufinefs  of  the  fourth  SeCtion  of  the  third  Book. 

However,  not  to  difcourage  them,  from  attempting  to  acquire  fo  necefifary  a  part 
of  their  Studies,  they  may  be  affured  that  a  fixed  refolution  and  perfeverance,  will 
foon  furmount  every  apparent  difficulty  .  Some  are  alarmed,  and  even  frighted,  at 
the  fight  of  fo  many  Lines  in  a  Diagram,  for  a  Leffon  in  PerfpeCtive,  imagining  they 
can  never  comprehend  them  all.  Certainly,  they  mult,  to  a  perfon  wholly  ignorant 
of  the  ufe  and  meaning  of  them  all,  appear  a  general  confufion ;  but  when  they  have 
fet  about  it,  with  a  refolution  to  know,  and  have  well  digefted  the  Definitions  of 
them,  they  will,  at  one  glance,  comprehend  the  ufe  of  feveral ;  and  the  reft,  by  ana- 
lizing  them  regularly,  will  foon  become  familiar  to  the  Eye,  and  to  the  Under-. 
Handing. 

This,  I  believe,  has  induced  feveral  Perfons,  who  have  wrote  on  PerfpeCtive,  to 
deal  very  unfairly  in  it,  in  not  giving  all  the  neceflary  Lines  in  their  Diagrams.  I 
have,  in  mine,  given  all,  and  more  than  are  neceflary  to  be  drawn,  at  once ;  for  let 
it  be  obferved,  that  the  Radials  of  Lines,  for  determining  Vaniffiing  Points,  feldom 
need  be  drawn  ;  and  feveral  of  the  operative  Lines,  or  Vifual  Rays,  which  are  only 
ufed  for  cuting  others,  need  not  be  drawn,  at  all ;  a  Ruler  being  applied  to  the  two 
Points  (the  Eye  and  the  original  Point)  the  indefinite  Line  may  be  cut,  without 
drawing  the  whole  Line,  which  could  not  anfwer,  in  a  Diagram,  fo  well  as  drawing 
the  whole,  in  order  to  ffiew  the  direction  of  the  Line  ;  befides,  in  PraCtice,  one  part 
is  effected  and  the  Lines  rubbed  out  before  others  are  drawn,  which  cannot  be  done 
in  a  Diagram,  all  muft  remain  together. 

Others,  again,  there  are,  who  have  almoft  determined  to  make  an  effort,  only 
want  to  know  fo  much  of  the  PraCtice  as  to  be  able  to  project  a  plain  Building,  &c. 
and  feem  quite  afraid  of  attempting  the  Theory  ;  becaufe  there  is  occafion  for 
Geometry,  which,  to  many,  is  a  terrible  Bugbear ;  fo  that,  rather  than  exert  them- 
felves,  they  do  without  it,  though  the  firft  effential,  and  chief  requifite  perhaps  of 
their  Profeffion.  They  want  to  know  PerfpeCtive,  but  are  afraid  to  venture  on  the 
Theory.  They  deceive  themfelves  if  they  imagine  it  an  unneceffary  Appendage ; 
can  it  be  unnecefl'ary  to  know  how,  and  why,  before  we  attempt  any  thing,  practi¬ 
cally  ?  is  not  one,  the  means  of  effecting  the  other  ?  I  do  aver,  that  the  ffiorteft  way 
to  acquire  PerfpeCtive  is  to  underftand  it  firft,  in  Theory  ;  the  PraCtice  of  it  will 
readily  follow. 

How  different  are  the  difpofitions  of  mankind.  After  I  had  (from  the  Jefuits) 
acquired  (as  many  would  fuppofe)  a  proficiency  in  Practical  PerfpeCtive,  I  was  far 
from  being  fatisfied  with  all  that  could  be  obtained  from  that  Author  ;  and  although 
I  was  not  a  Geometrician,  at  that  time,  and  he  not  giving  any  Theory,  I  fet  about 
contriving  means  to  have  conviction  of  the  truth  of  his  Rules  by  which  means,  I 
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fell  infenfibly  into  the  method  ufed  by  Vignola  and  Sirigatti;  than  which,  nothing 
can  be  more  convidtive ;  and  I  was  accordingly  fatisfied,  that  the  Rules,  given,  might 
be  depended  on. 

But,  having  acquired  fuch  a  proficiency  in  Geometry,  as  to  enable  me  to  comprehend 
Brook  Taylor’s  Principles,  how  trifling,  how  limited  appeared  all  I  had  learned  of  it 
before;  I  was  even  afhamed  of  my  own  produdtions,  fome  of  which  had,  unde- 
fervedly,  been  admired  :  I  found,  indeed,  I  fcarce  knew  what  was  meant  by  Per¬ 
fpedtive,  till  then.  The  greater  progrefs  I  made  in  Geometry,  the  clearer,  and  more 
comprehenfive  Idea  I  had  of  his  Principles ;  which,  though  founded  on  common  ob- 
fervation  of  Objects  (fupported  by  Geometry)  are  beyond  every  thing  ever  thought 
on,  by  any  who  had  wrote  on  the  Subjedt  ;  and  yet,  it  is  fo  Ample,  when  under- 
ftood,  that  ’tis  ftrange  it  fliould  not  have  been  brought  to  light  fooner. 

Having,  in  the  fourth  Sedtion  of  the  third  Book,  difplayed  the  whole  Elements  of 
Pradtical  Perfpedtive,  the  fifth  begins  the  application  of  them  to  real  ufe ;  the  whole 
of  which,  confifts  in  finding  the  reprefentation  of  a  Line  or  Point,  in  any  Plane,  any 
how  fituated :  for,  Points  are  the  extremes  of  Lines,  and  Lines  of  Surfaces ;  and, 
Solids,  or  Objedts,  are  bounded  by  their  Surfaces.  A  Plane,  however  fituated,  it  is 
manifeft,  is  the  fame,  in  all  its  properties ;  its  fituation,  in  refpedt  to  the  Horizon,  is, 
therefore,  of  no  confideration,  in  Perfpedtive  ;  and,  to  delineate  Plane  Figures  is  all 
that  can  be  done  by  Rule,  with  abfolute  certainty  j  the  apparent  Contours  of  fome 
round  Objedts  are  fomewhat  difficult  to  determine,  yet  they  may  be  done  fufficiently 
corredt.  In  this  Sedtion,  the  Conftrudtion  of  all  kinds  of  plane  Figures,  perfpedtively, 
in  Planes  any  how  fituated,  is  comprifed  ;  and,  in  the  fixth  is  (hewn  how  to  conftrudt 
Solids,  of  Planes  only  ;  by  which,  any  Plane  Building  may  be  projedted. 

The  feventh  Sedtion  teaches,  fully,  how  to  reprefent  Mouldings  in  general,  and 
to  break  the  fame  at  the  Angles  of  a  Building,  &c.  internal  or  external,  right-angled 
or  otherwife,  with  other  neceflary,  and  decorative,  parts  of  Architedture,  &c.  as 
Triglyphs,  Confoles,  Modilions,  &c.  alfo,  how  to  form  a  Pediment. 

The  eighth  is  wholly  adapted  to  circular  and  round  Objedts  of  all  kinds;  as 
Arches,  Columns,  Tufcan  and  Doric  Bafe  and  Capital,  round  Steps,  Wheels,  Vafes, 
and  circular  Mouldings  ;  including  alfo  the  Ionic  and  Corinthian  Capital. 

Being  now  furnifhed  with  all  the  materials  of  a  Building,  the  ninth  Sedtion  ffiews 
how  to  compound  them,  and  to  form  a  Building  ;  from  the  moft  plain  and  fimple  to 
the  moft  elegant  and  rich,  decorated  with  the  various  Orders ;  alfo  detached  Build¬ 
ings,  Views,  &c. 

The  tenth  is  for  internal  Subjedts,  as  Rooms,  infide  views  of  Churches,  Arcades, 
Staircafes,  and  Cieling-pieces,  reprefenting  Domes,  and  Cupolas ;  which,  though 
fomewhat  particular,  is  founded  on  the  fame  invariable  Principles. 

The  eleventh  is  adapted  for  houfhold  Furniture  ;  as  Tables,  Chairs,  Cabinets, 
Bookcafes,  Beds,  &c.  alfo,  for  Machines,  Coaches,  &c. 

The  twelfth  treats  of  inclined  Pictures  and  Planes,  in  general,  containing  Leffons 
in  the  moft  difficult  cafes,  from  known  data ;  in  which,  the  excellency  of  the  new 
Principles  is  exemplified. 

Book  the  fourth  treats  on  the  Perfpedtive  of  Shadows,  which  is  indeed  a  copious 
Subjedt,  and  much  more  might  be  faid  of  it ;  but,  as  I  am  fenfible,  that  very  few 
take  the  neceflary  pains  to  projedt  their  Shadows  by  Rule  (general  Effedts  being  all 
that  is  ftudied,  or  regarded)  it  would  therefore  be  to  little  purpofe  to  give  Rules, 
which  will  feldom,  if  ever,  be  followed.  Nor  is  it  at  all  neceflary,  or  even  pradtical, 
to  projedt  every  Shadow,  mathematically  ;  it  would  be  attended  with  great  lofs  of 
time,  and  perhaps,  in  fome  Cafes,  produce  a  bad  effedt,  though  truly  projedted.  In 
this  branch  of  Perfpedtive,  licence  may  therefore  be  taken,  juftifiably,  provided  they 
do  not  run  into  grofs  and  palpable  abfurdities ;  fuch  as  projedting  the  Shadows  of 
Objedts,  already  immerfed  in  Shade  ;  or,  as  I  have  feen  in  the  works  of  eminent 

Matters,  Shadows  caft  both  ways,  in  the  fame  Pidture,  to  the  right,  and  to  the  left. 

I  have 
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I  have  alfo  feen,  the  Shadow  of  a  curve  Line  reprefented  by  a  Right  Line,  when  the 
Luminary  was  not  nearly  in  the  Plane  of  the  Curve  ;  which,  with  others,  lefs  ob¬ 
vious,  ought  carefully  to  be  avoided,  and  guarded  againft. 

Nevertheless,  there  are  certain  general  Rules  may  be  given,  which  ought  ftriCtly 
to  be  adhered  to  ;  and  never,  on  any  account,  departed  from.  I  have,  therefore,  in 
this  Work,  given  fo  much  as  I  conceive  neceffary  to  be  known ;  for,  in  order  to  be 
converfant  in  Shadows,  it  is  abfolutely  neceffary  to  be  acquainted  with  the  invariable 
Law  of  Nature,  in  the  projection  of  Shadows ;  although  it  may  not  always  be  ne- 
ceflary  to  follow  her  dictates,  implicitly. 

The  effeCt  of  reflected  Light  on  ObjeCts,  from  other  Bodies,  in  vicinity  with  them, 
is  likewife  treated  of  in  this  Book ;  alfo  the  effeCt  of  Diftance,  ufually  underftood  by 
the  term  Keeping,  properly,  aerial  PerfpeCtive ;  both  which,  contribute  greatly  to  the 
perfection  of  a  Picture  ;  infomuch  that,  without  due  regard  being  had  to  both,  a 
Picture,  ever  fo  well  defigned  and  delineated,  or  coloured,  will  be  but  a  flat  and 
fpiritlefs  performance. 

And  laftly,  the  reflected  Images  of  ObjeCts  on  the  furface  of  ftill  Water,  or  on 
polifhed  Mirrours,  in  any  Pofition,  are,  in  the  laft  SeCtion  of  this  Book,  treated  on. 

Having,  now,  given  a  brief  account  of  the  Work,  I  (hall  juft  make  one  more 
obfervation,  in  refpeCt  of  the  notions  of  fome  Artifts ;  who  being  always  accuftomed 
to  iketch  by  fight,  only,  and  having  not  the  lealt  conception  of  projecting  ObjeCts  by 
any  Rule,  they  vainly  imagine  that  PerfpeCtive  will  teach  them  how  to  reprefent 
ObjeCts,  exaCtly  as  they  appear  to  the  Eye,  without  knowing  any  thing  of  their 
Proportions  or  Situations,  in  refpeCt  of  each  other,  or  of  the  Picture,  which  is  im- 
poflible  ;  fo  that,  when  they  find  there  is  a  neceflity  for  taking  and  applying  their 
real  Meafures,  or  Proportions,  being  fo  foreign  to  what  they  conceived  of  it,  they 
imagine  fo  many  obftacles  to  lie  in  the  way,  that,  they  foon  defift  from  the  attempt ; 
choofing  rather,  to  remain  in  ignorance,  and  proceed  with  uncertainty,  than  take  the 
neceffary  pains  to  acquire,  what,  being  acquired,  they  would  deem  invaluable. 

He,  therefore,  who  can  hit  on  fuch  an  Expedient,  as  to  teach  them  how  to  de¬ 
lineate  ObjeCts  truly,  by  Rule,  without  applying  any  Rule  at  all,  will  be  likely  to 
meet  with  great  encouragement  from  thofe  indolent  Artifts.  I  acknowledge  my 
incapacity  for  the  talk,  j  and  therefore,  I  fhall  abide  by  the  Rules,  as  they  are  given 
in  the  following  Work. 
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CASE, 

Between  the  AUTHOR, 


OF  A  LATE  PUBLICATION, 


His  PRINTERS,  and  PAPER  MERCHANTS. 


Truth  will  ever  Prevail. 


OF  all  the  calamitous  accidents,  which,  of  late  years,  have  happened  in  this 
Metropolis,  none  has  attracted  the  attention  of  the  Public,  more  than 
the  Fire,  at  Meffrs.  Cox  and  Bigg’s,  Printers,  in  the  Savoy,  on  the  evening  of 
March  the  2d,  1 776  j  on  account  of  the  many  valuable  literary  Productions 
which  were  deftroyed  there  ;  feveral  of  which  were  completed,  and  ready  for 
Publication.  Amongft  the  reft,  was  the  Compleat  Treatife  on  PerfpeCtive,  in 
folio,  publifhing  by  Subfcription,  by  Thomas  Malton,  and  intended  to  be 
publifhed  in  March.  The  following  is  a  true  Cafe  between  that  Author  and 
Meffrs.  Cox  and  Bigg ;  alfo,  between  him  and  Meffrs.  Wright  and  Gill, 
Paper-Merchants,  in  Abchurch-Lane,  Lombard-ftreet. 

Thofe  Gentlemen  were  alfo  fufferers,  by  that  Fire,  to  the  amount  of  140 
Pounds,  for  Paper,  credited  Meffrs.  Cox  and  Bigg.  Who  being  lately  removed 
from  the  Strand,  into  the  Savoy ;  and  having  taken  in  another  Partner,  *  they 
had  been  making  Conveniences,  for  carrying  on  a  more  exteniive  Bufinefs. 
In  confequence  of  which,  they  had  negleCted  to  infure,  till  all  was  com¬ 
pleted  ;  their  former  Policy  being  forfeited,  or  of  little  value,  now.  They 
likewife  intended  to  infure  in  another  Office  (the  Union)  every  thing  (if  I  am 
truely  informed)  was  either  ready  to  be  executed  or  ordered  to  be  ready. 
Perhaps  the  Money  might  not  be  ready ;  their  negleCt  of  fo  important  and 
neceffary  an  affair  may,  on  that  fcore,  admit  of  fome  vindication,  in  their  fa¬ 
vour  ;  neverthelefs,  it  was  an  unpardonable  negligence,  having  fo  much  of 
others  Property  on  the  Premiffes,  and  in  their  pofieffion. 

Although  the  Author  of  the  Treatife  on  Perfpedtive  was,  by  no  means  the 
greateft  fufferer,  by  that  accident ;  refpedting  the  quantity  or  value  of  what  he 
loft  ;  yet,  all  circumftances  confidered,  his  Cafe  was  Angularly  hard ;  and,  the 
treatment,  he  afterwards  experienced,  from  them,  and  others,  fellow-fufferers, 

*  A  Mr.  Ncttleton  ;  who,  if  I  am  not  misinformed,  was  but  nominally  fo,  in  truft  for  Mr.  Wells, 
Mercer,  on  Ludgate-hill.  Be  that  as  it  may,  it  is  certain,  Mr.  Wells  was  the  perfon  who  advanced 
the  Money  for  Nettleton ;  and,  there  is  not  the  leaft  doubt,  but  that  he  was  to  be  a  fharer  in  the  profits 
of  the  Bufinefs,  as  a  joint  Partner. 
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cruel  and  inhuman ;  fuch  as  no  Perfon,  who  had  not  taken  Tome  pains  to  dif- 
folve  every  focial  tie,  nay,  to  divert;  himfelf  of  humanity,  could  have  deter¬ 
mined  to  cany*ijjhto  execution^  at  the  time ;  /it  feems  as  if  they  were  deter¬ 
mined  to  crufiVinm,  if  poflibre?  by  their  prertfeditated,  and,  iA  feme  meafure, 
their  united  efforts.  As  the  difintereded  Public  are  often  milled,  in  forming 
a  judgement  of  fuch  matters,  as  they  are- no  way  concerned  in,  I  was  induced 
to  lay  the  real  and  true  date  of  the  Cafe  before  them,  in  the  mod  candid 
and  impartial  manner  f-  :  j.  u  'TM'L  ,  :  .  il 

This  Treatife  on  Perfpedlive  was  the  produce  of  many  years  dudy,  the  refult 
of  my  leifure  hours,  when  I  followed  the  profeflion  of  a  Cabinet-maker,  with 
little  fuccefs;  and  which  I  quited  feven  Tears  ago,  encumbered  with  as  many 
Children,  fince  incfealed“oh6.  Let  any  one  pidture  to  himfelf,  the  rttuation 
of  a  Perfon,  who  had  quited  a  Bufinefs,  not  worth  following,  burthened 
with  fuch  a  Family;  having  no  other  means  to  provide  for  their  fupport,  than 
the  produce  of  his  Studies,  advanced  alrnod  to  the  meridian  of  Lifer. 

1  began  printing  the  Work  about  three  years  ago;  but,"  as  all  fuch  Works 
are  ufually  longer  in  hand  than  is  confident  with  the  Author’s  convenience 
what  between  the  Engravers,  Printers,  Paper-merchants,  and  the  encumbrance 
of  eight  Children,  I  found- m-yfelf,  when  in  the  middle  of  my  work,  not  in 
the  mort;  eligible  lituation  ;  the  encouragement,  at  fird,  not  being  adequate  to 
fuch  an  arduous  and  eXpenfive  Undertaking:  Notwithdanding,  I  kept  joging 
on,  with  relolution  and  perfeverance,  though  but  flowly ;  for  Engravers  are  a 
hungry  fort  of  Gentlemen,  who  will  not  dig  without  eating,  and  well  too; 
when,  or  before,  they  have  done  their  Work,  they  immediately  want  their 
Money,  and  frequently  much  more  than  they  deferve  ;  many  of  them  being  as 
mere  Mechanics  as  any  whatever. 

Being  thus  circumdanced,  it  is  no  wonder  the  Work  went  fo  flowly  on ; 
the  Engravers  work’d  for  me  rather  than  he  idle,  expecting  to  be  paid  fome 
time;  the  Printers  had  a  very  convenient  jobb  to  fet  their  Men  on,  when  they 
had  nothing  elfe  to  do ;  and  thus,  we  went  gently  on  for  fome  time,  each  lay¬ 
ing.  the  blame  on  the  other.  As  time  and  perfeverance  will  furmount  great  ob- 
flacles,  the  Royal  Road  to  Geometry  was  flrd  completed  and  publifhed,  in 
December  1774,  which  v/as  well  received  by  the  Public.  When  both  were 
,  finished,  I  defired  to  have  them  fent  Home,  altogether,  to  fave  the  trouble  and 
expence  in  fending  often ;  but,  as  there  are  reafons  for  every  thing,  they  al- 
ledged  fome  plaufible  excufe^  to  let  them  abide  in  their  Warehoufe,  and  fend 
for  them  as  I  wanted ;  which,  judging  the  true  reafon  to  be  fecurity  for  Pay¬ 
ment,  I  fupinely  acquiefced  in. 

When  they  moved  from  the  Strand  into  the  Savoy,  they  moved  my  Work, 
without  giving  me  the  lead  intimation  of  it,  although  I  had  requeded  them  to 
lend  it  Home  long  before ;  and  furely,  as  it  was  to  be  moved,  it  was  as  eafy  to 
have  fent  it  home  to  me,  as  to  carry  it  farther  from  me.  Not  long  after 
(for  reafons  bed  known  to  them)  they  refufed  to  deliver  any  more  to  my  Or¬ 
ders,  repeated  fundry  times,  to  my  great  hindrance  in  delivering  the  Work  to 
the  Subfcribers,  and  confequently  to  my  lofs  (as  it  happened)  in  not  delivering 
fo  many  as  I  might  have  done,  or  in  making  them  ready  for  fale ;  near  a 
hundred  Subfcribers  wanted  Books  when  the  Fire  happened.  At  the  fame  time, 
they  required  Security  for  payment  of  the  remainder  of  the  expence  in  Printing, 
Paper,  &c.  which  they  had  fupplied.  Query,  If  a  perfon  retains  my  Property, 
againd  my  Will,  as  fecurity  for  payment,  is  he  not  accountable  for  it,  if  the  Pro¬ 
perty  be  dedroyed  ?  At  length,  by  continual  duning,  obtaining  Notes  or  ac¬ 
cepting  Drafts,  they  were  over-paid,  before  the  Fire.  Query,  2d.  Whether  a 
perfon  has  a  lawful  right  to  be  paid  for  Work  done,  which  was  never  delivered, 

although 
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although  requeued  ?  and  whether,  the  Property  being  deftroyed,  the  Money 
paid  fhould  not  be  refunded,  in  proportion  to  the  Property  loft  ?  There  requires, 
I  prefume,  no  great  fagacity,  or  deep  knowledge  in  Law,  or,  at  leaf!:,  in  Equity, 
to  determine. 

A  few  weeks  before  the  Fire,  Mr.  Bigg,  as  ufual,  came  to  me,  and  defired  me 
to  give  him  a  Note  of  hand,  or  two,  for  the  balance  of  their  Account,  as  they 
were  in  great  want  of  Money,  that  day ;  having  in  his  hand  a  flip  of  paper,  on 
which  he  had  taken  (as  he  faid)  the  fum  total  from  the  Book ;  I  think,  about 
twenty  feven  Pounds.  Now,  as  I  never  yet  had  a  regular  account  of  the  whole, 
but  only  for  the  book  of  Geometry  completed,  and  part  of  the  PerfpeCtive  ;  &nd 
as  there  had  been  fome  difpute  in  refpeCt  of  the  Money  paid,  which  is  perfectly 
clear  by  the  Receipts  given ;  by  which,  and  the  accounts  I  had,  I  was  fully  fa- 
tisfied  that  very  little  was  due  to  them ;  and  confequently,  I  objected  to  the 
fettling  an  Account  I  had  never  feen  ;  for  which,  every  one  who  knows  any 
thing  of  the  World,  muft  have  condemned  me  for  a  Fool.  But,  he  being  very 
urgent  and  importunate,  I  agreed,  merely  to  ferve  thfir  prefent  emergency,  as  I 
thought,  to  give  Notes  for  twenty  pounds  fifteen  fhillings,  provided  they  kept 
back  another  of  ten  pounds,  due  the  week  after,  for  two  months  longer ;  for 
which,  I  gave  him  another,  then,  to  raife  money,  which  was  fent  me  to  pay  the 
jirfl.  Mr.  Wells,  at  that  time,  being  concerned  with  them,  thofe  Notes  were 
depofited  in  his  hands ;  and  the  firfl  was  paid,  after  the  Fire,  as  it  was  properly 
due  before ;  the  other,  I  was  fully  determined  not  to  pay,  unlefs  compelled  by 
Law  ;  as  they  were  fcarce  legally  obtained,  and  for  which  I  never  received  value 
in  any  fhape ;  but,  at  the  time  I  gave  them,  I  was  then  going  on  with  an  Ap¬ 
pendix  to  the  book  of  PerfpeCtive,  which  induced  me  to  it ;  as  I  concluded, 
that  before  the  Notes  became  due,  I  fhonld  be  as  much  in  their  Accounts  ;  nor, 
did  I  doubt  their  probity,  when  we  fhould  come  to  fettle  them. 

Being  thus  fituated  with  the  Printers,  I  fhall  take  my  leave  of  them  for  a 
while,  and  introduce  to  the  Readers  acquaintance,  two  very  worthy  Gentlemen, 
MefFrs.  Wright  and  Gill;  with  whom  I  had  contracted  for  Paper,  to  the  a- 
mount  of  85I.  of  which  I  paid  them  32!.  with  intereft,  and  gave  two  Notes  for 
28I.  each,  bearing  Intereft.  One  of  thefe  Notes  was  paid,  with  Intereft,  and  fif¬ 
teen  Guineas  of  the  other;  fo  that  there  remained,  due  to  them,  twelve  pounds 
and  five  fhillings  when  the  Fire  happened. 

It  is  much  eafier  to  conceive  than  defcribe  an  Author’s  fituation ;  who,  hav¬ 
ing  gone  through  the  fatigue  and  expence  of  fuch  a  laborious  Work,  and  com¬ 
pleted  it,  ready  for  publication,  expecting  to  reap  the  harveft  of  his  labours ; 
when,  lo  !  a  fatal  Bar  to  his  hopes,  deprives  him,  in  one  Hour,  of  that  re- 
fcource  he  had  fo  long  and  fo  ardently  panted  after.  No  redrefs,  no  remedy  but 
Patience  ;  the  labour,  and  expenee  of  printing  it  muft  be  repeated,  before  he  fits 
down  to  enjoy  the  fruits  of  his  paft  labours,  in  quiet ;  ungrateful  talk ;  Patience, 
furely,  never  had  a  more  ample.fubjeCt,  for  exerting  her  dominion  and  in¬ 
fluence  over  the  Mind. 

Such  was  my  fituation,  on  the  third  day  of  March,  1776.  It  is  not  eafy  to 
paint  the  ProfpeCt  which  at  firfl  prefented  itfelf ;  the  Harveft  of  my  labours  de- 
ltroyed,  when  juft  ready  for  the  Sickle.  But,  calling  Reafon  to  my  aid,  I  formed 
the  plan  of  my  future  proceeding ;  and  comforted  myfelf  with  the  reflection, 
that  the  Engravers,  Printers,  and  Paper  Merchants  were  fo  near  paid  ;  there  re¬ 
maining,  to  the  laft,  the  trifling  fum  of  12I.  five  fhillings  only,  as  above;  which, 
confidering  that  they  were  very  eminent,  that  is,  very  rich  Men,  and  great 
traders,  I  never  imagined  they  would  be  urgent  for  fuch  a  trifle,  to  them,  at 
fuch  a  time,  being  reputed  to  be  worth  40  or  50  thoufand  Pounds,  each.  What 
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pitiful  Ideas  muft  thofe  have,  who  never  felt  the  fublime  pleafure  of  heaping  up 
Money.  There  is  not,  perhaps,  a  pleafure  the  World  affords  that  can  be  com¬ 
pared  with  it;  fo  exquilitely  fublime,  that  all  inferior  pleafures  are  wholly  ab- 
forbed  in  it.  Thofe  gentlemen  having  loft  140  Pounds,  by  the  aforefaid  Fire, 
it  was  a  terrible  blow  to  their  repofe ;  but  they,  with  others  of  the  fame  caft, 
took  care  to  fecure,  to  themfelves,  the  fragments  of  all  that  was  left  on  the 
Eftate,  in  Debts,  & c.  wholly  excluding  all  fuch  claimants  as  myfelf,  from 
having  any  {hare  in  the  lpoil.  Confequently,  having  loft  my  prefent  depen- 
dance,  it  was  judged  a  proper  time  to  require  payment,  of  my  Debt  to  them, 
having  flood  long  in  their  Books ;  which  ftngle  circumftance  is,  to  a  lover  of 
Money,  a  fufficient  plea  for  levying  it  by  diftrefs;  the  folid  argument,  that  the 
culprit  is  not  in  a  fituation  to  pay,  with  convenience  to  hiinfelf,  is  an  argument 
that  has  no  weight ;  the  moft  folid  and  convincing  is,  you  muft  and  fhall  pay. 
Sound,  counting-houfe,  reafoning ;  fuch  as,  I  make  no  doubt,  every  re¬ 
tailer  or  manufacturer  of  Goods,  for  which  he  has  obtained  credit  of  fome 
hungry,,  rapacious,  over- bearing,  wholefale  Dealer,  has  experienced  one  time 
or  other. 

Jn  confequence  of  the  above  reafoning,  I  received  a  Letter  from  Wright  and 
Gill,  requefting  immediate  payment,  as  they  were  really  in  want  of  Money. 
I  doubt  not  the  truth  of  their  wanting  Money,  for  that  they  will  to  the  end  of 
their  days.  Such  penurious  Money-rakers  make  no  diftinCtion  between  the 
Wants  of  others,  who  want  the  neceffaries  of  Life,  and  theirs  ;  which  is,  merely 
to  accumulate,  and  heap  money  on  money.  This  Letter  was  duly  anfwcred, 
requefting  them  to  add  a  little  more  to  their  common  flock  of  Patience,  on  ac¬ 
count  of  the  misfortune  which  had  happened,  in  which  we  were  common  fuf- 
ferers ;  and  that  I  would  wait  on  them  in  a  few  Days.  Accordingly  I  attended 
their  Levee,  when  I  faw  both  Wright  and  Gill :  the  following  is  the  fubftance 
of  whatpaffed  between  us,  on  that  Interview. 

Well  Mr.  Malton  (fays  Mr.  Wright)  I  hope  you  are  come  to  fettle  that  ac¬ 
count,  now  ;  it  has  flood  a  long  time  in  our  Books,  and  it  is  very  difagreeable 
to  us,  to  keep  Accounts  fo  long  open.  Yes  Sir,  fays  I,  if  you  pleafe  we  will 
fettle  it,  but  it  is  not  convenient  to  pay  you ;  as  you  know  the  lofs  I  have  fuf- 
tained,  you  cannot  imagine  that  I  am  in  a  fituation  to  pay  money  yet,  having 
loft  the  means  I  had  of  obtaining  it.  Why,  we  are  informed  that  your  lofs  ia 
trifling,  a  mere  fhuffling  pretence  to  delay  payment.  Sir,  I  fcorn  the  appella¬ 
tion  of  a  Shuffler;  *  my  lofs  Sir,  is  greater  than  yours,  which  I  can  juftify; 
but,  let  that  be  as  it  may,  I  have  loft  near  half  the  Paper  I  had  from  you,  with 
the  additional  expence  of  printing,  annexed  to  it.  Well,  but  I  knew  it  had 
flood  long,  and  ought  to  have  been  paid  before  the  Fire  happened  ;  that  he 
knew  I  had  got  a  valuable  Work,  and  that  I  might  pay  them  if  I  would.  What 
found,  logical  reafoning  ;  how  futile  muft  fuch  arguments  appear,  to  an  impar¬ 
tial  and  difinterefted  perfon.  Thatitfhould  have  been  paid  long  ago  was,  now, 
but  little  to  the  purpofe ;  it  was  not  paid ;  and  they  knew  I  had  loft  that, 
with  which  I  hoped  to  have  paid  them  and  others,  ere  now ;  and  the  very 
identical  Property  I  had  of  them,  inftead  of  making  Money  of  it;  which,  had  I 
done,  they  would  be  juftifiable  in  theftep  they  took  to  obtain  it.  All  the  ar¬ 
guments  I  could  make  ufe  of  availed  little  or  nothing  ;  they  had  loft  too  much 
already,  by  Cox  and  Bigg,  who,  he  (Mr.  Wright)  faid,  deferved  to  be  hanged ; 
and,  I  make  no  doubt,  they  were  his  real  Sentiments.  Good  God !  is  it  pofli- 
ble  any  human  Being  could  fo  far  difgrace  human  Nature  ?  as  to  fay  a  perfon 
deferved  to  be  hanged  ;  for  a  piece  of  negligence,  in  which,  they  had  not  loft, 

*  An  opprobious  term,  much  ufed  by  wholefale  Dealers ;  when  an  honeft  induftrious  Manufadturer, 
cannot  make  his  Payments  in  due  time. 
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on  the  whole,  above  a  hundred  pounds  (who  were  reputed  worth  a  hundred 
thoufand)  the  other  had  loll  their  Whole,  diverted  of  all  they  had,  in  the  World* 
And  I  am  alio  of  opinion,  that  if,  in  order  to  pay  them  the  paltry  firm  of  12  or 
1 3  pounds,  1  had  fold  my  Copy-right  for  half,  or  a  third  part  of  its  value,  they 
would  have  highly  applauded  me,  for  my  Honefty.  I  fhould  look  on  fuch  a  perfon 
in  the  fame  light,  as  one  who  had  rob’d  me  of  fifty  pounds  value,  when  he  knew 
he  could  not  make,  ten  ihillings,  to  himfelf;  by  his  villainy.  No,  had  they 
never  been  paid,  I  know  the  value  of  the  Work  ;  I  have  grappled  with  every 
difficulty  to  preferve  it  my  own  Property,  entire*  and  it  muft  be  fome  more  dire 
Calamity,  to  me,  that  (hall  wreft  it  from  me* 

When  all  I  could  fay  availed  nothing,  I  propofed,  that,  if  they  would  deduct 
the  Jnterert  I  had  paid  (as  .furely,  in  fuch  a  cafe*  they  could  not  be  hurt  if  they 
got  the  whole  Debt,  without  Intereft)  I  would  endeavour  to  pay  them  in  a  cer¬ 
tain,  fhort  time,  mentioned.  I  muft  allow  them  to  think  and  judge  for  them- 
felves,  they  faid ;  and  generoufly  propofed,  if  I  paid  them  in  the  time,  to  charge 
no  Intereft  from  that  time ;  but  they  wondered  how  I  could  expedt  what  I  pro¬ 
pofed,  after  fo  long  credit.  I  then  propofed  to  give  them  a  Book  for  the  In¬ 
tereft,  and  put  them  down  as  Subfcribers;  ofwhich,  to  fell  it,  they  might  make 
two  pounds,  at  leaft.  No,  the  Book  was  ufelefs  to  them*  Wretches,  who  had 
fubfcribed  ten  Guineas,  juft  before,  to  make  a  found  in  print,  or  for  fome  other 
finifter  view,  yet  refufe  to  encourage  a  Work,  for  which  they  had  furnifhed. 
Paper,  to  the  amount  of  85  pounds ;  and  the  Subfcription  to  be  paid  by  the  in¬ 
tereft  of  the  money ;  and,  after  I  had  loft,  by  fire,  near  half  the  Paper  I  had  of 
them.  What  pity,  that  any,  who  either  write  or  print,  fhould  contribute  to  en¬ 
rich  fuch  felfifh  mercenaries,  by  confuming  their  Paper.  I  then  told  them,  that 
they  were  the  beft  judges  what  they  had  to  do,  and  muft  purfue  fuch  meafures 
as  appeared. to  them  the  moft  elegible ;  I  could  not  pay  them  yet.  They,  then, 
alfured  me  they  would  not  wait  much  longer ;  in  which  they  fpoke  the  truth ; 
as  all  fuch  like  religioufly  obferve  their  Word,  in  paying  or  in  being  paid  ;  who 
frequently  make  their  boaft,  that  they  are  always  punctual  in  their  payments ; 
by  way  of  reproach,  to  thofe  who  are  not  in  a  lituation  to  pay  them.  As  if 
there  was  any  merit  in  being  punctual,  to  thofe  who  have  it  always  in  their 
power;  or  a  reproach  to  others,  who  have  not;  provided  they  do  not  unnecef- 
l'arily  con  fume  and  embezzle  their  getings,  and  are  induftrious  to  get. 

Being,  as  I  thought,  in  perfect  fecurity,  on  their  account,  notwithftanding 
what  had  parted  ;  thinking,  as  being  Men,  they  could  not,  and  as  Tradefmen 
(for  their  credit)  they  durft  not  put  their  menaces  into  execution.  But  I  reck¬ 
oned  without  my  Hoft  ;  for,  on  Saturday  the  8th  of  June,  a  gentleman  Officer 
(one  Mr.  Armftrong,  of  Carey-ftreet,  Lincoln’s-Inn)  waited  on  me,  from  them, 
with  a  fcrap  of  Parchment,  and  flyly  told  me  I  was  his  Prifoner.  On  whofe 
account.  Sir,  fays  I  ?  let  me  fee  your  Warrant.  I  read  its  contents,  defired  him 
to  walk  up  flairs  with  me,  and  I  would  fettle  the  Account ;  having,  fortunately, 
received  as  much  that  morning,  which  I  had  then  in  my  pocket.  What  the 
confequence  would  have  been,  had  I  not  been  fo  lucky,  I  will  not  fay ;  but, 
as  it  was,  it  fupplied  me  with  courage  to  fupport  it,  with  becoming  fortitude. 

Thofe  who  never  had  the  honour  to  be  acquainted  with  fuch  like  Gentlemen, 
executors  of  the  Law,  cannot  have  the  leaft  idea  of  the  delicacy,  the  humanity, 
the  tender  feelings  of  fome  of  thofe  Harpies  in  office ;  who  are  dead  to  every  fenfe 
of  feeling,  where  their  Intereft  is  concerned.  My  Wife  (ever  anticipating  woe) 
fufpedting  his  bufinefs,  followed  clofe  in  the  rear ;  when  there  followed,  per¬ 
haps,  the  moft  entertaining  Scene  that  can  be  imagined  ;  of  which,  I  will  endea¬ 
vour  to  give  a  true  Picture.  * 

There  were,  in  my  Study,  three  of  my  Children,  Boys,  who  were  juft  come 
home,  from  a  School  in  Yorkfhire,  the  oldeftjuft  turned  of  twelve  years.  Hav- 
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ing  been  rather  a  heavy  Tax  on  me,  for  three  years  and  a  half,  of  thirty  Guineas 
a  year,  I  had  now  got  them  Home ;  not  merely  to  fave  that  expence,  *  or  fome 
part,  but  rather  to  inflru£l  them  myfelf,  now;  having,  as  I  thought,  finiffied  the 
work  I  had  in  hand.  As  foon  as  my  Wife  entered  the  room,  as  if  ffie  followed 
a  Spectre  ;  I  hope  my  dear  (fays  (he)  you  need  not  go  with  the  Gentleman  ?  No, 
my  dear,  I  don’t  intend  it,  fays  I ;  indeed  but  you  muft,  fays  he ;  Sir,  I  ffiall 
not  go  out  of  the  Houfe  (replied  I)  I  (hall  pay  the  Demand  you  have  on  me. 
On  which,  he  flarted  up,  and  collared  me ;  and  puting  on  one  of  his 
fiercefl  magiflerial  looks.  Sir,  fays  he,  do  you  know  who  I  am  ?  Do  you 
know,  that  I  reprefen t  the  Sheriff  of  Middlefex  ?  He  has  a  worthy  Repre- 
fentative,  fays  I;  but  if  you  reprefent  the  Devil  -f*  I  care  not;  I  can  pay  your 
demand  on  me,  and  therefore,  will  not  go  with  you.  Immediately  he  calls  up 
his  Hell-hound;  who,  ere  this,  had  gained  entrance,  and,  like  a  Ruffian,  attempt¬ 
ed  to  drag  me  down  flairs.  The  whole  Houfe  was  alarmed ;  my  Wife,  flriving 
to  fereen  me  from  their  violence,  was  handled  fomewhat  roughly ;  the  Boys  fet 
up  their  ffirilefl  Pipes,  to  a  fine  old  tune ;  up  runs  a  Daughter  and  the  Maid; 
a  Lady,  on  the  firfl  floor,  was  frighted  almoft  to  death;  in  ffiort,  it  was  the  moll 
diverting  feene  that  can  be  imagined  ;  what  pity,  the  Authors  of  it  were  not  pre- 
fent,  to  enjoy  it,  and  glut  themlelves  with  their  juft  Vengeance  §.  Refiflance 
being  vain,  I  enquired  where  his  habitation  was  ;  being  informed,  in  Carey-flreet, 
a  Coach  was  called,  andaway  wedrove,  taking  a  Son  withme,who  happened  to  come 
in.  He  had  totrudge  into  Abchurch-Lane,  to  the  Attorney  (Mr.  Conflable)  to  get 
a  Bill  of  debt  and  coils.  If  he  had  happened  to  be  gone  to  his  Country  houfe,  I 
perhaps,  have  taken  up  my  refidence  in  Carey-flreet,  till  Monday ;  it  being  a 
cuflom  with  thofe  Gentlemen,  to  feize  their  prey  on  a  Saturday,  in  order  to  de¬ 
tain  them  the  next  Day,  if  matters  cannot  be  fettled  foon.  The  Bill  was  mak¬ 
ing  out,  when  a  meffenger  was  fent,  to  order  twenty  fhillings  to  be  tacked  to  it, 
forlnterefl;  which,  with  the  expences  of  one  pound  fixteen  fhillings,  brought 
it  up  to  fifteen  pounds,  and  one  fhilling.  That  bufinefs  being  done,  the  Office 
fearched,  and  the  Money  paid,  I  regained  my  Liberty,  and  returned  home,  to  com¬ 
fort  my  difconfolate  Family. 

I  ffiould  be  glad  (for  the  fake  of  thofe,  whofe  misfortunes  may  fubjeft  them  to 
the  infults  of  fuch  Wretches)  that  fome  humane  Perfon,  of  the  Law,  would, 
in  public  print,  let  fuch  know,  how  far  thofe  Gentlemen  have  authority  to  ty¬ 
rannize  over  thofe,  who  are  already  too  much  oppreffed  ;  and  how  they  may  be 
punifhed,  for  over  adling  their  part.  What !  is  an  unfortunate  Man,  in  credit, 
to  be  treated,  by  fuch  Reptiles,  like  a  Cutpurfe,  or  a  Felon  ?  If  I  was  under  a 
miflake  in  point  of  Law,  he  ffiould  have  fet  me  right,  in  a  proper  manner.  But 
why  ffiould  a  Perfon  be  obliged  to  go  with  them  (the  idea  of  which  is  terrible 
to  a  Perfon  in  Credit)  when  he  can  anfwer  the  demand  againfl  him  P  Is  it  to 
fqueze  the  lafl  Shilling  from  him,  by  all  means  poffible  ?  A  Shilling  or  two  for 
a  Coach  ;  a  Shilling  for  being  lock’d  up  ;  a  Bottle  or  two  of  Wine  ;  and  what 
they  can  extort  for  fearching  the  Office,  (though  they  have  no  right  to  demand 
any  thing),  ’tis  their  own  Bufinefs;  and  at  their  peril  they  detain  a  Perfon,  if 
there  be  nothing  more  againfl  him.  It  would  be  a  real  Bleffing  to  the  unfor¬ 
tunate,  if  every  Sheriff,  entering  on  his  Office,  would  make  it  his  firfl  bufinefs 
to  enquire,  flridtly,  how  thofe,  to  whom  they  delegate  fuch  Power,  have  adled, 
in  the  execution  of  their  Office ;  and  either  fufpend  for  awhile,  or  expel  them 
entirely,  if  they  be  found,  as  too  many  might  be  found,  to  deferve  it. 

*  Let  none  be  furprized  at  the  mention  of  faving.  Having  three,  at  once,  it  was  agreed  for  ten 
Guineas  each,  othervvife  it  is  twelve  Pounds  a  Year  ;  out  of  winch,  I  will  maintain  it,  they  dear  five 
or  fix,  for  teaching  ;  then  where  three  are  fo  many  in  a  Family,  with  oeconomy,  there  may  be  a  faving. 

f  Query,  Whether  it  was  not  a  more  juft,  and  ftriking  Reprefentation  ? 

§  lo  give  them  a  better  Idea,  they  may  fee  a  faint  refemblance,  delineated  in  a  Print,  in  the  firft 
Number  of  a  Publication,  five  or  fix  Years  ago,  called  the  Gentleman’s  Mufeum. 
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I  fhall,  now,  take  my  leave  of  thofe  generous  and  truly  humane  Gentlemen, 
thofe  fair  and  upright  Traders  ;  who,  by  means  of  their  great  wealth,  have  the 
power  to  monopolize  a  moft  neceffary  Article,  for  many  miles  around  the  Me¬ 
tropolis  ;  who  could  have  the  barbarity  to  arreft  an  induftrious  Perfon,  for  the 
paltry  Sum  of  twelve  Pounds  five  Shillings,  the  remains  of  near  a  Hundred ; 
after  having  loft  near  half  the  Paper  he  had  of  them  (as  related  above)  although 
he  paid  them  Intereft  for  their  Credit ;  amounting,  on  the  whole,  to  four 
Pounds,  twelve  Shillings,  and  ten  Pence. 

Would  it  not  have  redounded  more  to  their  Reputation,  to  have  fent  for  me, 
and  addreffed  me  thus?  Well,  Mr.  Malton,  we  are  forry  that  you  are,  alfo,  a 
fufferer  with  us,  in  that  unfortunate  Accident;  which,  to  us,  is  trifling,  be- 
caufe  we  are  able  to  bear  it.  But  for  you,  who  having  juft  completed  fuch  a 
truly  laborious  Work  ;  burthened,  as  you  are,  with  fo  large  a  Family,  to  be 
thus  fruftrated  in  reaping  the  emolument  of  your  indefatigable  Labour  and  In- 
duftry,  we  are  really  concerned.  Having  feen  and  experienced  your  Probity, 
we  freely  offer  to  credit  you  Paper,  for  reprinting  the  Work;  which,  we  are 
glad  to  hear,  merits  the  approbation  of  the  Public ;  as  we  fhall  be  happy  in  be¬ 
ing  inftrumental  to  the  rewarding  of  fo  much  Merit.  There  was  a  fmall  Balance 
left  unpaid ;  had  not  our  lofs  been  already  confiderable,  we  would  ftrike  it  out 
of  our  Books ;  we  cannot  fuppofe  you  are  in  a  fituation  now  to  pay  ;  but  if 
you  approve  of  it,  we  will  add  it  to  the  next  Account ;  you  may,  hereafter,  be 
in  a  better  fituation ;  we  will  endeavour  to  contribute  towards  it ;  we  will  each 
of  us  be  a  Subfcriber  to  your  Work  :  as  for  the  Intereft  you  have  paid,  it  fhall 
be  remited,  ’tis  enough  that  we  get  the  Principal  now.  I  muft  obferve,  here, 
that  when  Mr.  Wright  faid,  he  knew  I  had  got  a  valuable  Work,  I  afked  him 
what  better  I  was  for  it,  at  prefent  ?  would  they  let  me  have  Paper,  for  re¬ 
printing  it?  The  anfwer  was,  yes,  if  I  would  give  them  fecurity  for  it.  You 
afked  for  none  before,  faid  I,  nor  will  I  attempt  to  give  you  any  now ;  furely, 
now  the  merits  of  the  Work  is  eftablifhed,  I  am  not  in  a  worfe  fituation  than 
when  I  began  it.  But  I  defire  not  your  credit,  I  can  have  it  elfewhere,  and  be 
ferved  at  a  lower  price. 

Having  thus  difcharged  a  duty  to  the  Public,  in  refpedt  of  fuch  Blood  fuckers; 

I  have  only  further  to  add,  that  I  am  fully  perfuaded,  they  were  inftrumental 
to  the- following  affair.  Being  fortunate,  in  geting  their  Money,  I  muft,  in 
courfe  have  it  in  my  power  to  pay  the  other,  alfo ;  but  if  I  had,  I  was  far  from 
having  the  inclination,  feeing  I  never  had  value  for  the  Money,  delivered  to 
me  ;  but,  on  the  contrary,  detained  from  me,  by  their  Caprice,  till  it  was  de- 
ftroyed.  With  what  confidence  could  they  think  of  compelling  me  to  pay,  for 
Work  done,  when  they  were  confcious  of  being  the  foie  caufe  of  my  lofing  it  ? 
I  fhall  find  means  (doubt  not)  to  do  myfelf  juftice. 

On  Wednefday  the  26th  of  June,  I  received  a  Letter  from  an  Attorney  on 
Mr.  Wells’s  account;  giving  me  to  know,  that  Mr.  Wells  had  put  into  their 
hands,  the  two  Notes,  for  twenty  Pounds  fifteen  Shillings,  with  order  to  arreft 
me,  if  they  were  not  paid  the  next  Day,  or  on  Friday.  I  waited  on  Mr,  Wells 
the  next  Day,  and  let  him  know  how  I  was  fituated;  and  that,  if  I  muft  pay  the 
Notes,  they  muft  allow  me  Time;  but  that,  Cox  and  Bigg  were  the  Perfons 
properly  accountable  for  them.  I  knew  not,  then,  that  he  was  a  party  con¬ 
cerned,  otherwife,  than  having  advanced,  as  he  faid,  a  thoufand  Pounds,  which 
he  had  loft ;  he  deferved  to  lofe  it,  for  his  negligence,  in  not  feeing  them  in- 
fured;  by  which,  others  fuffered  fo  much.  But,  as  fuch,  generally,  are  better 
acquainted  with  the  affairs  of  thofe  who  are  indebted  to  them,  than  themfelves, 
he  knew  I  could  pay  them,  then,  if  I  would.  Perhaps  I  could;  but  I  had 
twenty  more  important,  and  neceffary  demands  for  all  the  Money  I  could  get. 
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I  wrote  to  him,  the  next  Day,  and  flated  the  Cafe  in  the  mofl  candid  and  im¬ 
partial  manner;  laid  the  true  fituation  of  my  affairs  open  to  him;  with  the 
burthen  of  fuch  a  Family,  as  I  had  to  provide  for;  and  that,  in  three  Weeks 
time,  I  would  ufe  my  utmofl  endeavours  to  pay  one  of  the  Notes.  But,  what, 
is  moft  extraordinary,  although  I  had  requeued  it,  over  and  over,  of  Mr. 
Cox,  and  he  had  promifed  I  fhould,  yet,  I  could  never  be  indulged  with  an 
Account  of  what  there  was  againfl  me  ;  to  have,  at  leafl,  the  fatisfadtion  that  I 
ever  was  fo  much  indebted  to  them. 

Notwithflanding  all  I  had  faid  or  wrote  to  Mr.  Wells,  I  was  arrefled  in  a 
fortnight  after,  on  Saturday  (as  ufual)  the  13th  of  July.  As  I  never  imagined 
that  they  durfl,  or  that  any  Perfon,  who  was  not  a  Jew  or  a  Barbarian,  could 
have  proceeded  to  compullion,  in  fuch  an  affair,  I  was  determined  not  to  pay 
it,  till  1  had  advice  concerning  it;  and,  having  the  long  Vacation  before  me, 
I  confequently  gave  Bail.  But,  finding  I  had  no  Plea  to  fupport  a  Trial,  as  I 
could  not  give  direct  and  pofitive  proof,  that  he  was  a  Partner  in  the  Bufinefs; 
nor,  indeed,  did  I  know  it  then ;  and,  being  at  a  diflance  from  Home, 
I  fent  Orders  for  paying  it,  before  the  Term  commenced.  I  muft,  however, 
do  Mr.  Wells  this  juflice  ;  he  took  no  more  than  the  Principal ;  I  paid  no  ex- 
pcnces,  nor  did  he  charge  Interefl  on  the  Notes  ;  like  the  other  hungry,  rapaci¬ 
ous  Wretches,  Wright  and  Gill,  who  charged  to  the  laft  Shilling  of  Interefl. 

Thus  the  affair  hands,  at  prefent,  between  me  and  the  Printers.  I  have 
waited  till  now,  in  hopes  they  might  be  in  a  fituation,  ere  this,  to  reprint  the 
Work  ;  and,  by  that  means,  make  me  fome  reparation,  without  inconvenience 
to  themfelves.  But,  I  am  never  the  nearer  ;  the  Partnerfhip  is  diffolved,  and 
therefore,  I  have  but  little  to  expedt  on  that  fcore ;  nor  could  I  longer  delay 
puting  the  Work  to  Prefs.  The  Public  may  now  be  allured,  that  it  will  be 
regularly  publifhed  in  Numbers,  or  Parcels,  every  Month. 

I  cannot  fuppofe  that  Meffrs.  Cox  and  Bigg  are  infenfible  to  the  peculiar 
hardfhip  of  my  Cafe,  as  they  are  confcious  that  I  fuffered,  entirely,  through 
their  caprice ;  but  I  think,  had  they  reprefented  the  Cafe  properly,  and  as  it 
really  was,  they  might  have  alleviated  it ;  and,  at  lead,  have  acquited  me  of 
thofe  Notes,  I  had,  imprudently,  but  with  good  intention  to  them,  laft  given  ; 
efpecially,  as  they  were  not  gainers  by  the  payment.  I  have  only,  now,  to  wait 
with  Patience,  to  fee  what  will  be  the  refult  of  the  Brief  now  impending, 
and  colledting  from  Houfe  to  Houfe,  throughout  every  Parifli  in  Eng¬ 
land,  &c.  obtained  through  the  Policy  and  Interefl  of  Mr.  Wells ;  who, 
although  he  would  difdain  to  have  his  Name  appear  in  it,  will  not,  I  prefume 
refufe  to  accept  the  fhare  of  it,  which  may  be  allotted  to  Mr.  Nettleton ;  for 
that,  the  World  may  be  affured,  is  the  foie  motive  that  induced  him  to  interefl 
himfelf  fo  much  in  it. 

I  hope  for  my  own,  as  well  as  for  their  Emolument,  that  the  Public  will  be 
liberal;  they  never  had  a  more  interelling  occafion.  Although  they  have  en¬ 
deavoured  to  make  my  lofs  appear  trivial  (as  it  certainly  is,  compared,  in  bulk, 
with  fome  other  fufferers)  I  do  here  affirm,  that  I  loll  350  Books  of  Geometry, 
entirely,  and  near  two  hundred  (out  of  five)  of  the  Perfpedtive,  which  entirely 
fruflrated  all  my  hopes  of  Emolument,  from  the  publication  of  that  Work  for 
the  prefent. 
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Of  LIGHT  and  COLOUR* 

TO  treat  on  any  Science,  properly,  it  is  neceflary  to  begin  with  the  Elements 
of  it,  or  firft  Principles ;  which  is  the  reafon,  as  I  fnppofe,  that  feme  writers., 
on  Perfpeftive,  have  prefaced  their  Works  with  a  chapter  on  Optics  and  Vifion. 
Some  of  whom,  not  daring  to  advance  any  thing  of  their  own,  on  the  fubjeft, 
have  favoured  the  World  with  extrafts  from  Sir  Ifaac  Newton’s  and  Smith’s 
Optics  j  which,  indeed,  is  very  little  to  the  purpofe,  as  the  much  gi  eater  part  is 
no  way  fubfervient  to  Perfpeftive ;  confidering  it  not  merely  optical,  but  purely  a 
mathematical  Science,  fupported  on  the  firm  Bafis  of  Geometry. 

The  ingenious  Mr.  Hamilton,  in  his  Stereography  (a  work  which  does  great 
credit  to  the  Author)  to  which  I  acknowledge  myfelf  indebted,  has  given  fome 
judicious  obfervations  on  the  fubjeft  of  Vifion ;  and  fome,  which  are  rather  ex¬ 
ceptionable.  But,  the  Theory  of  Colours  (if  that  can  be  called  a  Theory,  which 
is  fo  little  known,  and  nothing  in  it  demonftrable)  he,  very  wifely,  declines  en¬ 
larging  on ;  as  not  being  fubfervient  to  Perfpeftive,  nor  indeed  to  Painting  :  J 
mean  the  Theory  of  the  Prifm,  which,  Sir  Ifaac  Newton  and  others  have  fo 
copioufly  expatiated  on. 

I  would  by  no  means  have  it  thought  that  I  intend,  or  have  the  leaft  defire,  to 
derogate  from  the  char  after  of  fo  great  a  Man,  whofe  Name  I  highly  revere;  but 
I  am  perfuaded,  that  the  purfuits  of  the  greateft  Men  are,  fometimes,  in  them- 
felves,  trivial  and  merely  amufing  ;  when  the  charafter  of  a  great  Man  is  efta- 
blifhed,  it  gives  a  fanftion  of  confequence  to  his  moil:  infignificant  amufements ; 
for,  why  may  not  the  mod  profound  reafoners  relax  from  their  intenfe  ftudies, 
and  amufe  themfelves,  fometimes,  with  trifli'ng  matters?  by  which  means,  things 
of  great  utility  have  been  brought  to  light;  as  muft  have  been  the  cafe  in  refpeft 
of  the  Prifm  :  nor  do  I  find  that  he  has  perfefted  what  he  had  in  view,  but  left 
his  obfervations  for  others  to  improve  on,  having  (in  his  own  words)  not  incli¬ 
nation  to  take  it  up  again,  and  purfue  it  further,  as  he  had  intended. 

Had  the  Theory  of  Colours,  as  deduced  from  the  Prifm,  been  amongft  the  firfl- 
and  chief  of  that  great  Man’s  purfuits,  I  am  much  in  doubt,  if  the  reputation  he 
has  acquired  had  ever  been  eftablifhed,  at  leaf!:  on  that  Bafis ;  things  of  infinitely 
more  importance  to  the  Community,  fixed  his  credit  (mod  defervedly)  on  the 
higheft  pinnacle  of  Fame  ;  for,  what  ufeful  and  neceflary  knowledge  has  been 
communicated  to  mankind,  by  this  acquifition  to  the  Science  of  Optics  ?  which 
(with  fuch,  apparently  wondrous,  fagacity  and  penetration)  he  has  explored  and 
given  to  the  World. 
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OF  LIGHT  AND  COLOUR. 

To  define,  with  any  degree  of  precifion  and  perfpicuity,  what  Light  is,  is  not 
poflible  ;  feeing  we  cannot  comprehend,  and  enter  into  an  accurate  difquilition  of 
Fire;  which  is  the  only  caufe  we  can  conceive  of  Light.  From  the  different 
and  obftinate  refrangibility  of  the  different  Colours  produced  by  a  Prifm,  when 
applied  to  the  Sun’s  Beams,  it  is  concluded,  that  Light  is,  in  its  nature,  hetero¬ 
geneous;  that  it  is  compoled  of  Particles,  of  different  qualities,  which  produce 
very  different  effects  on  Objedfs.  I  cannot,  from  any  thing  l  have  yet  feen  or  read 
on  the  Subject,  give  my  aflent  to  that  opinion ;  for,  I  believe,  that  what  we  call 
Light  (the  vivid  glow  occafioned  by  any  luminous  body)  is  perfectly’  homogenial ; 
and  that  it  is  not  compofed  of  Particles ;  which  implies  that  it  is  material,  a 
Body;  for,  how  elfe  can  it  be  a  compofition  of  Particles?  which,  by  means  of 
the  Prifm,  are  fuppofed  to  be  ditfevered,  and  feparated  from  each  other. 

But,  what  realon  can  be  affigned,  that  a  Prifm  fhould  have  this  mod  extraor¬ 
dinary  power  of  feparating  them;  owing  to  its  form  only*,  not  the  matter  of 
which  it  is  compoled  :  But  it  is  not  owing  to  either,  as  it  is  manifefl  by  Expe¬ 
riment.  Allowing  the  rays  of  Light  to  be  thus  fifted  or  feparated,  what  ufe  is 
made  of  it,  or  what  further  knowledge  is  deduced  from  it  ? 

’Tis  obvious,  that  the  fame  Objedt,  having  its  Surfaces  differently  difpofed,  or 
fituated,  exhibits  different  Colours,  according  as  its  Surfaces  are  fituated  to  the 
Light ;  that  is,  to  that  quarter,  from  which  any  thing  luminous  caufes  an  illu¬ 
mination  of  them  ;  and  thofe  parts,  which  are  mod  diredtly  oppofed  to  it,  are 
mod  intenfe  in  Colour;  whild  the  oppofite  Faces  (the  Light  being  obdru&ed 
by  the  Objed)  are  almod  deprived  of  Colour;  which  they  would  be  entirely,  but 
for  other  Objeds  in  vicinity  with  and  oppofed  to  them  :  which  other  Objeds  being 
ftrongly  illumined,  are  faid  to  refled  Light  to  them.  Hence,  a  conclufion  is 
drawn,  that  Objeds  have,  in  themfelves,  no  inherent  Colour ;  but  that,  all  the 
fenfe  we  have  of  different  Colours,  in  the  fame  or  in  different  Objeds,  is  entirely 
owing  to  their  different  qualities  and  modifications  (or,  rather,  to  the  conflrudion 
of  their  Surfaces,  fimply)  by  which,  they  are  fitted  and  difpofed  to  refled  different 
coloured  Rays,  fome  more  copioufly  than  others.  But,  it  does  not  neceflarily  fol¬ 
low,  that  they  have  no  inherent  Colour;  for  although  Objeds,  when  oppofed  to 
the  Sun  (that  is,  when  nothing  opake  intervenes)  exhibit  very  different,  and  more 
brilliant  colours  than  otherwife ;  yet,  if  its  Rays  are  obftruded,  inflantaneoufly  (the 
Light  around  them  being  then  fuppofed  dagnated),  they  dill  exhibit  Colour,  and 
of  the  fame  kind,  or  hue,  though  lefs  vivid,  and  greatly  inferior  in  the  degree  of  it. 

The  chief  Argument  advanced  in  favour,  and  the  only  reafon,  of  weight,  afligned, 
in  fupport  of  their  Hypothefis,  is,  that  Objeds  exhibit  no  Colour,  when  they  are 
entirely  deprived  of  Light;  which  argument  cannot  be  denied;  becaufe,  no  Ob- 
jed,  in  fuch  Cafe,  is  perceptible  by  means  of  Vifion ;  without  Light  our  Optics 
are  of  no  ufe  at  all.  It  is  the  fame  if  we  clofe  our  Eyes,  when  Objeds  are  fully 
illumined ;  but,  certainly,  the  Colour,  as  well  as  the  Objed,  remains,  whether, 
by  fhuting  our  Eyes,  we  perceive  it  or  not.  I  look  on  this  as  a  fpecious,  and  lubtle, 
not  to  call  it  a  fophiftical  way  of  reafoning ;  fince,  without  Light,  there  can  be  no 
Vifion;  and  confequently,  the  fenfe  of  Colour,  more  than  of  the  Figure,  Magni¬ 
tude,  or  Situation  of  Objeds,  cannot  be  communicated.  But,  if  Light  be  con- 
fidered  as  a  Medium  exiding  of  itfelf,  without  the  Luminary,  how  can  there  be 
a  privation  of  it,  if  it  fills  the  whole  furrounding  fpace,  as  Air  does?  which, 
feeing  that.  Air  is  alfo  confidered  as  a  material  Body,  •  is  fomewhat  repugnant  to 
the  edablilhed  and  univerfally  received  Maxim,  that,  two  Bodies  cannot  fill  or 
occupy  the  fame  Space,  at  the  fame  Time.  And,  if  Light  be  a  Medium,  of  what 
ufe  is  it,  without  the  Luminary  ?  or,  how7  can  there  be  a  perpetual  emiflion,  from 
the  Luminary,  the  whole  Space  being,  every  where,  filled  with  Light  ?  and  alfo, 
if  it  be  material,  what  becomes  of  it?  To  fuppofe  that  it  is  abforbed,  by  the  Earth 
and  other  Planets,  would  be  ridiculous  in  the  highed  degree ;  becaufe,  the  whole 
Surfaces  of  all  the  Planets  bear  no  fenfible  proportion  to  the  immenfe  Space  between 

*  A  Prifm,  as  defined  by  Euclid  (Def.  13.  11.)  is  a  Solid,  contained  by  Planes,  of  which,  two  oppofite  are  equal, 
fimilar,  and  parallel ;  all  the  reft  are  Parallelograms ;  fo  that,  every  Parallelopiped  is  a  Prifm,  by  which,  being  right- 
angled,  no  effeft  of  Colour  is  produced.  Now,  as  it  depends,  folely,  on  the  inclination  of  one  Plane  to  another, 
an  acute  angled  Pyramid  (in  which  all  the  Pianos  are  Triangles)  or  fruftum  of  a  Pyramid,  is  the  fame,  in  refpeft  oi 
Colour,  as  a  Prifm, 
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them,  in  which  there  is  no  obftrudtion  to  the  progreflion  of  Light,  flowing  from 
the  Luminary  in  all  directions. 

That  Light  Ihould  exift  in  darknefs  (notwithftanding  the  Scriptures  fay,  that 
Light  was  created  before  the  Sun)  is  not  only  a  direct  contradiction  in  terms,  but 
to  reafon  and  common  ienfe,  and  the  nature  of  things.  Alfo,  that  Objets  ex¬ 
hibit  no  Colour,  when  deprived  of  Light,  is  certain  :  becaufe  they  are  no  longer 
vifible  ;  but,  fince  every  other  quality  remains,  it  is  moft  probable  (Colour  being 
perceptible  by  fight  only)  were  they  objects  of  Vifion,  in  total  Darknefs,  Colour 
would  remain  likewife :  For,  although  Colour  cannot  be  perceived  without 
Light,  yet  it  is  not  the  efficient  caufe  of  different  Colours,  in  Objects  compofed 
of  different  materials. 

In  treating  on  Colours,  the  learned  Boyle  gives  us  a  wonderful  account  of  a 
blind  Man’s  diftinguifhing  Colours  by  the  touch  ;  which  can  only  be  by  the 
afperity  or  roughnefs  of  the  furface  of  the  coloured  Body,  and  which  is  con- 
ftrued  as  favouring  their  Opinion.  It  may  be  pofiible,  that  a  difference  in 
Colours,  artificially  laid  on  the  furfaces  of  Bodies,  may  be  felt;  or,  that  the 
qualities  of  Dies  or  Stains  may  alfo  affect  Bodies  fo,  as  to  make  them  fenfible 
to  the  touch.  But,  will  any  perfon  venture  to  fay,  that  if  Bodies,  ffained  or 
otherwife  coloured,  were  poliffied  or  made  equally  fmooth,  the  difference,  in 
Colour,  could  be  perceived  by  feeling ;  or,  that  the  natural  Colours  of  Wood, 
Metals,  or  Stones,  nearly  of  the  fame  qualities,  except  Colour,  when  equally 
poliffied,  could  be  diftinguiffied  by  that  mode  of  Perception  ?  I  affirm  they  could 
not;  nor  can  I  give  any  credit  to  fuch  affertions.  Then,  fince  that.  Bodies,  equally 
hard  and  equally  poliffied,  exhibit  different  Colours,  I  fee  no  reafon  for  l'uppofing 
that  the  caufe  of  their  differing  in  Colour  is  owing  to  the  different  texture  or  con- 
ftru&ion  of  their  Surfaces  ;  or,  that  it  is  poffible  to  diftinguiffi  them  by  their 
afperity  ;  for.  Bodies  of  equal  hardnefs,  and  being  equally  poliffied,  muff  have 
Surfaces  alike,  except  in  Figure  and  Colour; 

Light,  however- propagated,  has,  I  prefume,  the  fame  properties  and  influence; 
and,  confequently,  aeffs  the  fame  on  Bodies.  I  would  afk  then,  what  is  the  reafon, 
why  Blue  and  Green  are  fcarce  diftinguiffiable  by  the  light  of  Fire  ?  If  the  adlion 
and  reaction  of  Light,  on  the  furfaces  of  Bodies,  be  uniform,  by  a  certain  law, 
according  as  they  are  fitted  and  difpofed  to  reflect  any  particular  fpecies  of  colour¬ 
making  Kays,  whence  arifes  the  difference  in  this  cafe  ?  I  ffiould  be  glad  to  hear 
or  read  an  ingenious  difquifition  of  that  point;  as,  I  do  not  doubt,  there  are  Men 
of  fagacity  and  penetration  fufficient  to  fet  it  in  the  cleareft  light,  and  make  it  as 
evident,  to  the  underftanding,  as  any  common  Cafe  in  any  Science  whatever. 

To  return  to  the  Prifm.  It  is  certainly  true  (and  it  is  a  curious  and  entertain¬ 
ing  Experiment)  that,  through  an  acute  angled  Prifm,  we  perceive  Obje&s  very 
differently  coloured  from  what  they  really  are  by  Nature ;  alfo,  by  applying  the 
Prifm,  properly,  to  the  Sun’s  Beams,  there  is  exhibited  a  curious  and  moft  extra¬ 
ordinary  Phenomenon,  viz.  a  diverfity  of  Colours,  the  moft  lively  and  beautiful 
that  Can  be  conceived ;  and,  the  more  uncoloured  the  Surface  is,  on  which  they 
fall,  the  more  vivid  they  appear. 

Now  it  is  certain,  that  here  is  a  perception  of  Colour,  on  the  furfaces  of  Bodies, 
which  is  not  inherent ;  and  fo  is  there  when  the  Sun’s  Beams,  only,  fall  on  them; 
yet,  we  cannot  from  thence  conclude,  that  they  have  no  inherent  Colour.  The 
Colours  which  the  Prifm  exhibits  are  Red,  Orange,  Yellow,  Green,  Blue,  In- 
dico,  and  Violet  or  Purple.  But  why  is  there,  here,  made  a  diftin&ion  of  feven 
Colours,  when,  in  reality,  there  are  not  above  three  or  four  Ample  Colours  in  Na¬ 
ture?  (unlefs  Black  and  White  may  be  called  Colours)  viz.  Red,  Yellow,  Blue*; 
and  Green  ;  which  may  alfo  be  compounded  of  Blue  and  Yellow.  Indico  is  Blue, 
Orange  and  Purple  are  Compounds,  or  mixed  Colours.  Now,  if  any  Philofo- 
pher,  or  Artift  whatever,  can,  from  thefe  three  or  fohr  Ample  and  brilliant  Colours, 
produce  all  the  variety  which  we  fee  in  Nature  ;  or,  did  the  Prifm  exhibit  di- 


•  It  is  faid  in  Emerfon’s  Optics  (Cor.  3.  Prop.  9.).  There  are  as  many  fimple  Colours  as  there  are  degrees  of 
Refrangibility ;  and  therefore  an  infinite  number.  And,  hence  (in  Cor.  5.)  it  is  plain,  it  the  Sun  s  Light  com  t 
but  of  one  fort  of  Rays,  there  would  be  but  one  Colour  in  the  World.  In  one  place,  he  fays,  Objects  a\e  no 
Colour  naturally;  and  in  another,  they  become  coloured,  by  reflecting  the  Light  of  their  own  Colour,  more  p  cnti- 
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ftindly,  all  the  fimpie  Colours  which  are  ill  Nature,  only,  without  mixture,  I 
fhould  then  be  better  difpofed  to  give  credit  to  their  Theory  :  or,  when  I  can  have 
conviction,  that  a  mixture  of  all  thefe  Colours,  together,  in  any  ratio,  will 
produce  a  perfect  White  (as  Snow)  I  may  then  be  a  perfect  Profelyte ;  till  then, 

I  am  perfuaded  that  I  mult  diflent  from  their  Opinions. 

I  (hall,  in  the  next  Place,  enquire,  how  a  Prifm,  particularly,  has  the  wonderful 
property  of  feparating  the  different  coloured  Rays  of  Light.  The  Prifm  is  a 
body  of  Glafs,  or  it  may  be  of  Cryftal,  or  other  pellucid,  uncoloured  Stone  ; 
is  the  property  then  in  Glafs,  or  Stone  ?  No  ;  in  the  Figure  that  is  made  of  it, 
only  ;  amazing  !  that  the  difpofal  of  the  fame  Matter  into  different  Forms  fhould 
produce  fuch  very  different  Effeds.  Glafs,  difpofed  into  a  portion  of  a  convex 
Sphere,  will  make  Objeds,  feen  through  it,  appear  magnified  ;  and,  being  oppofed 
to  the  Sun’s  Beams,  will  collect  real  Fire ;  aftonifhing  indeed !  If  the  Surfaces  be 
concave,  Objeds,  feen  through  them,  appear  lefs  than  they  really  are;  in  the 
forms  of  Prifms  it  has  various  effeds ;  but  we  do  not  fee  the  effed  of  exhibiting 
Colours  through  a  right-angled  Prifm  ;  I  mean,  a  four-fided  one,  whofe  oppolite 
faces  are  parallel,  and  the  Angles  right  ones  ;  neither  has  it  that  effed  through  the 
right  Angle,  of  a  right-angled  triangular  Prifm,  but  only  through  the  acute 
Angles.  The  caufe,  then,  of  exhibiting  Colour  is  not  in  the  Matter  itfelf,  or 
Figure,  nor  in  the  Surfaces,  (imply,  but  in  the  inclination  of  the  Surfaces  to  each 
other  ;  for,  being  parallel,  or  at  right  angles,  or  nearly  fo,  they  do  not  produce  that 
effed.  We  may  as  well  afk,  why  convex  Surfaces  colled  Fire  (but,  that  is  well 
known)  rather  than  plane  or  other  parallel  Surfaces,  as,  why  a  Prifm,  whofe 
Planes  are  inclined  to  each  other,  fhould  have  the  property  of  exhibiting  the  dif¬ 
ferent  Colours  I  have  mentioned,  rather  than  one  that  is  right-angled  ;  and  I  am 
perfuaded,  that,  with  all  the  fagacity  and  penetration  Man  is  endowed  with,  he 
will  never  be  able  to  account,  truly,  for  either. 

Yet,  I  do  not  condemn  all  enquiries  into  the  caufes  of  the  various  effeds  which 
we  perceive  in  Nature,  but  think  the  purfuit  rational,  and  truly  commendable, 
when  it  is  founded  on  certain  Data,  and  real  Hypothefis  ;  and  the  refult  of  our 
refearches  productive  of  real  utility,  deducible  from  it,  as  in  fome  other  branches 
of  Optics.  It  is  aflerted,  by  fome,  that  the  perfection  of  Telefcopes  is  owing  to 
the  Theory  of  the  prifmatic  Colours.  As  I  am  not  converfant  in  the  mechanical 
conftrudion  of  Lenfes  and  their  application  to  Telefcopes,  1  cannot  affirm  that  it 
has  not  been  fubfervient  thereto  ;  but,  in  my  opinion,  it  has  not  the  leaft  apparent 
tendency  to  benefit  Mankind  accruing  from  it.  Certain  I  am,  that  it  will  never 
Le  of  ufe  to  a  Painter,  to  compound  his  Colours  and  form  a  Theory  thereof ;  by 
means  of  which,  he  may  fooner,  and  with  certainty,  arrive  at  perfedion,  in  his 
Art :  and  I  muft  needs  fay,  that  the  attempt  made  by  Brook  Taylor,  in  the  Ap¬ 
pendix  to  his  fecond  part,  does  not  fhew  the  Dodor’s  judgment,  in  that,  to  be 
of  a  piece  with  the  reft  of  the  Work. 

The  Sun’s  Beams  paffing  through  Glafs,  whofe  Surfaces  are  neither  parallel  nor 
perpendicular  to  each  other,  or  nearly  fo,  exhibit  the  various  Colours,  fpoken  of 
above,  in  fome  degree,  according  to  the  inclination  of  the  oppofite  Surfaces,  and 
purity  or  clearnefs  of  the  Glafs  ;  through  the  thick  part,  near  the  knob,  in  the 
middle  of  a  table  of  Crown  Glafs,  I  have  often  obferved  the  Phaenomenon,  in  a 
Window  of  thofe  Squares :  but,  it  is  alfo  obfervable,  that  the  effed  ceafes  when 
the  Sun  ceafes  to  ftiine  on  them.  It  is  alfo  certain,  that  Objeds  appear  coloured 
otherwife  than  what  Nature  affigned  them,  when  we  look  through  Mediums 
denfer  than  Air;  whofe  Surfaces,  through  which  we  look,  are  incliued  to  each 
other  in  certain  Angles  ;  and  confequently,  there  will  be  the  effed  of  Colour  pro¬ 
duced,  in  fome  degree,  which  is  not  natural  to  Objeds,  in  looking  through  Objed- 
Glafles,  or  Lenfes,  with  which  Telefcopes  are  conftruded ;  feeing  that,  their  fur- 
faces  are  inclined,  at  the  edges.  The  bufinefs,  therefore,  of  an  Optician,  in  this 
refped,  is,  fo  to  contrive  and  difpofe  his  Glaffes,  as  to  diveft  the  Objed  of  the 
borrowed  Colours,  which  do  not  belong  to  them,  naturally  ;  and  I  could  almoft 
affirm,  that  the  perfedion,  fpoken  of,  has  been  found  out  by  repeated  trials ; 
not  from  any  certain  eftabliffied  Law,  deduced  from  the  Theory  of  the  prifmatic 
5  Colours ; 
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Colours:  for,  if  a  certain  Theory  had  been  eftabliflied,  what  hindered  the  im¬ 
mediate  perfection  of  them,  as  foon  as  the  caufe  of  the  imperfection  was 
known,  and  certain  Laws  eftabliflied,  whereby  the  unnatural  effeCt  of  Colour 
might  be  removed  from  the  Field  of  View  ? 

From  what  has  been  oblerved,  refpeCting  the  effeCt  of  Colours  produced  by  the 
Prifm  (unlefs  it  can  be  proved  that  the  particles  of  Air,  through  which.  Light  mull 
iieceflarily  pafs,  are  Prifms)  to  infer,  that  Nature  has  given  no  inherent  Colour 
to  Objects,  is  bold  and  afluming;  it  is  alfo  groundlefs,  feeing  that  the  Colour, 
which  is  natural  to  each,  remains  when  the  Sun  does  not  Ihine  on  them,  though 
it  differs  greatly  in  the  degree  of  it.  We  may  with  as  much  reafon  conclude,  that 
ObjeCls  are  much  larger  than  we  perceive  them  to  be  with  the  naked  Eye,  becaufe 
they  appear  fo,  when  view’d  through  Glafs  whofe  furfaces  are  convex  ;  and,  we  may 
as  well  enquire  how  Vegetables,  as  Flowers,  Fruit,  &c.  fpring  out  of  the  Earth,  and 
are  adorned  with  all  that  beautiful  variety  of  Colours  which  we  fee  in  Nature  ;  by 
what  means  they  are  continually  varying  in  their  Colours,  from  their  firft  forma¬ 
tion,  in  embryo,  to  maturity  ;  as  why,  the  Prifm  exhibits  the  various  Colours  of  the 
Rainbow,  to  which  they  are,  in  a  great  meafure,  fimilar. 

Colours  produced  by  alkaline  Salts,  &c.  and  mixtures  of  different  Fluids,  with  all 
fuch  like  chymical  operations,  1  look  on,  equally,  as  entertaining  Experiments  ;  but 
lio  way  productive  of  any  advantage,  accruing  from  it,  to  the  Theory  of  Colours 
neceflary  for  a  Painter  to  know,  in  order  to  reduce  it  to  real  ufe,  in  practice. 

I  fhall  not,  therefore,  trefpafs  any  longer  on  the  Reader’s  Time,  as  it  is  entirely 
foreign  to  the  purpofe  of  PerfpeClive  ;  but  confine  my  further  observations  to  that 
part  of  Optics  relative  to  VifiOn,  only*  In  refped  of  direCl  Vifion,  it  is  certainly 
of  ufe  and  fubfervient  to  PerfpeClive }  and  effentially  neceflary  to  give  a  clear  Idea 
of  the  Principles  on  which  it  exifts,  both  in  Theory  and  PraClice. 

Colour,  whether  inherent  or  incident  to  Bodies,  is  not  material  towards  a  perfpec- 
tive  Defcription  or  Delineation  ;  ’tis  the  Figure  of  the  ObjeCl,  only,  it  contemplates. 

All  folid  Bodies,  whatever,  become  objeCls  of  Perception  from  their  Figure  or 
Colour.  Figure  is  more  particularly  infeparable  from  our  Ideas  of  Matter,  than 
Colour;  it  being  impoflible,  in  the  nature  of  things,  to  have  any  notion  of  Exten- 
tion,  abftraCted  from  the  Idea  of  Figure,  which  limits  the  Space  Bodies  occupy  or 
fill.  It  is  the  fame  with  or  without  Light,  and  may  be  perceived  by  the  fenfe  of 
Feeling  only.  From  the  known  external  Figure,  and  fituation  of  an  ObjeCl,  maybe 
delineated,  by  mathematical  rules,  a  true  perfpeClive  Reprefentation,  on  a  Plane  ; 
which,  by  the  help  of  Light  and  Shade,  will  raife  a  perfect  Idea  in  the  Mind,  of 
the  figure  of  the  ObjeCl,  and  the  different  forms  and  pofitions  of  its  Surfaces,  in 
refped  of  each  other,  without  the  afliftance  of  Colour ;  but,  to  exihibit  a  true  and 
natural  Pidure  of  ObjeCls,  and  create  a  perfeCl  Idea  in  every  circumflance,  Colour 
is  abfolutely  neceflary ;  and  is  the  lafl  degree  of  perfection,  with  which  the  omni- 
feient  Creator  has  embellifhed  Nature,  that  can  be  given  to  a  Picture. 

Light,  confidered  as  a  Medium,  by  which  Vifion  is  convey’d  to  the  Eye,  is  of  too 
refined  a  nature  for  my  fpeculations.  But,  as  the  great  Author  of  Nature  has 
given  a  portion  of  Reafon  to  every  human  Being,  we  have  certainly  a  right  to 
make  ufe  of  that  Reafon  ;  and,  if  we  will  exert  it,  properly,  it  is  poflible,  nay 
certain,  that  one  Perfon  may  penetrate  as  deeply  into  the  myfteries  of  Nature  as 
another,  though  not  blefs’d  with  quite  fo  much  Learning. 

We  are  told  by  feveral  great  and  profound  Philofophers  (to  be  a  Mathemati¬ 
cian  is  not  neceflary)  that  we  perceive  ObjeCls,  only  by  means  of  Rays  of  Light, 
reflected  from  every  point  in  their  Surfaces  to  the  Eye  ;  which  enter  there,  and  form 
an  Image,  or  Picture  of  the  ObjeCls  perceived,  on  the  Retina,  or  fine  Membrane 
which  furrounds  all  the  back  part  of  the  Eye,  internally.  The  Retina  is  faid  to 
proceed  direCtly  from  the  Optic  Nerve,  which  dilates  or  fpreads  itfelf  as  before- 
mentioned  ;  and,  the  impreffion  being  made  thereon,  we  are  further  told,  is  con¬ 
veyed,  by  the  Optic  Nerve,  to  the  Brain,  or  feat  of  Perception. 
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But,  why  do  they  flop  here?  I  expeCted.  and  fhould  be  glad  to  be  conveyed 
into  the  inmoft  receflfes  of  the  Brain,  and  be  fhewn  or  told,  how  the  Image  of 
the  ObjeCt,  on  the  Retina*  is  there  perceived  ;  for  1  muft  own  it  is  aftonifh- 
ing  !  that,  from  what  is  perceived  or  felt  within,  we  fhould  have  a  true  Idea  of 
the  Figure,  Colour,  and  Magnitude,  Situation  and  Diftance  of  Objects,  which 
are  external,  or  iituate  without  the  Eye; 

Now*  lifter  all  this  parade,  and  pompous  difplay  of  great  fagacity  and  deep  pene¬ 
tration,  what  does  the  Sum  total  amount  to  ?  Why,  that  the  Object  is  perceived,  i.e. 
the  Mind  is  fenlible  of  the  exiftence  of  fuch  Objects  as  it  perceives ;  and  that,  the 
Viiion  of  them  is  conveyed  in  right  or  direCt  Lines  from  the  ObjeCt  to  the  Eye,  or 
from  that  wondrous  Organ  to  the  ObjeCt  ;  but  how,  or  in  what  manner,  remains 
as  much  a  myftery  as  before.  So  that,  after  all  which  has  been  faid  on  the  Subject, 
and,  allowing  the  Image,  formed  on  the  Retina  (inverted  or  otherwile)  as  perfect 
as  they  pleafe,  what  nearer  are  we  ?  where  is  the  Perception  of  that  Image  or  Picture 
of  the  ObjeCt  ?  How  the  Mind,  or  Soul,  perceives  the  Image  on  the  Retina,  any  more 
than  the  real  Object,  we  are  juft  as  much  at  a  lols  to  account  for  as  ever. 

In  vain,  therefore,  does  Man  torment  himfelf,  in  endeavouring  to  explore  the  hid¬ 
den  myfteries  of  Nature,  which  are  for  ever  hid  from  our  refearches.  Let  us  then 
purfue  what  is  within  our  reach,  and  not  an  airy  Phantom,  which  will  ever  elude 
the  purluit.  In  mathematical  Sciences  we  have  forrie  certain  Data,  whereon  to 
frame  Hypothefes ;  and  although  we  muft  not  expeCt  perfection,  except  in  Theory, 
yet,  we  can  difcover  fo  much  of  Truth  as  gives  us  fufficient  encouragement  to 
purlue  it,  and  makes  ample  amends  for  the  imperfection  of  human  nature. 

I  do  not  intend,  nor  fhall  I  attempt  to  explain  the  nature  of  Viiion,  or  enquire  into 
the  true  caul'e  of  it;  being  fully  convinced  of  the  infufficiency  of  our  reafoning  facul¬ 
ties  for  fuch  a  difquifition.  It  is  fufficient,  for  the  fcience  of  PerfpeCtive,  to  know, 
or  even  to  fuppofe  that  it  is  conveyed  to  the  Eye,  the  feat  of  Sight,  in  Right  Lines. 
But,  whether  it  be  by  means  of  Rays*  of  Light,  reflected  from  all  parts  of  ObjeCts 
to  the  Eye  (as  is  the  general  Opinion)  or  whether  the  Allwife  former  of  the  Eye  has 
given  a  power  to  that  truly  wonderful  and  amazing  Organ,  to  convey  to  the  Mind, 
by  Vifion,  the  perception  of  ObjeCts  by  other  means,  I  do  not  mean  to  make  the 
fubjeCt  of  my  enquiry.  Yet,  I  muft  acknowledge,  that  I  have  ftrong  objections 
againft  the  general  Opinion,  as  it  is  now  received  and  almoft  univerfally  aflented  to; 
viz.  that  the  perception  we  have  of  external  ObjeCts,  from  Viiion,  is  by  means  of 
Rays  of  Light,  reflected  from  all  parts  of  their  Surfaces  to  the  Eye  ;  and  that  thofer 
Rays  are  material,  or  compofed  of  Matter. 

But,  as  it  is  of  no  confequence,  in  PerfpeCtive,  by  what  means  Viiion  is  performed* 
fo  it  be  conveyed  in  Right  Lines,  which  may  pafs  for  an  Axiom  ;  feeing  that,  the  re- 
fraCtion  of  the  Rays  (if  there  be  any)  in  the  Air  which  furrounds  us,  is  fo  very  lit¬ 
tle,  in  ObjeCts  which  are  at  an  immenfe  diftance  beyond  the  whole  Atmofphere,  it 
cannot  be  fenfible  at  any  diftance  we  can  perceive  ObjeCts,  within  it,  fuppoling  the 
refraCtion  uniform  or  regularly  curved,  between  the  ObjeCt  and  the  Eye.  But,  I  ra¬ 
ther  fuppofe  the  refraCtion  of  the  Rays  to  be  at  the  common  Surface  of  two  Mediums, 
only  ;  at  entering  any  other  Medium,  denferor  rarer,  than  that  through  which  they 
fir  ft  pafs,  and  thence  proceed  again  in  Right  Lines ;  confequently,  there  is  no 
RefraCtion  at  all,  within  the  Medium  ;  either  in  Air  or  Water,  I  fuppofe  Viiion  to  be 
convey’d  in  Right  Lines,  if  the  ObjeCt  and  the  Eye  are  both  in  the  fame  Medium. 

At  the  fame  time,  I  would  not  have  it  thought,  that  I  fuppofe  any  Rays  to  pafs, 
by  means  of  Reflection,  from  opake  Bodies ;  and  in  luminous  ones,  the  Light,  which 
proceeds  from  them,  filling  a  concave  Sphere,  as  far  as  they  can  be  feen,  I  do  not 
fuppofe  to  proceed  in  Rays,  nor  in  Planes  (as  a  modern  Author  has  fuppofed)  ;  the 
Hypothelis  is  abfurd  ;  feeing  that,  the  whole  Space  is  illumined  in  every  part,  it  is 
impoffible,  that  from  every  Point  in  the  furface  of  the  luminous  Body,  Rays  can 
proceed  to  an  immenfe  diftance,  filling  all  the  Space  between. 

*  I  make  life  of  this  Term,  though  I  have  not  the  lead  conception  of  a  Line,  or  thread  of  Light,  called  a 
Ray  ;  much  lefs  of  a  Pencil,  or  bundle  of  Rays, 
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Suppofe  every  Point  in  the  furface  of  the  Sun  to  emit  a  Ray  of  Light,  proceed¬ 
ing  in  Right  Lines  from  the  Center  ;  it  is  evident,  that  every  Ray,  at  the  diftance 
of  the  femi-diameter,  will  fill  a  Space  four-fold  of  its  firft  dimenfions,  viz.  in  a 
duplicate  ratio  of  the  Diftance  ;  at  the  diftance  of  the  whole  Diameter,  it  muft 
fill  a  Space  nine  times  as  large;  i.  e.  it  increafes  in  proportion  to  the  Squares  of  the 
Diftance;  what,  then;  will  be  the  magnitude  of  a  fingle  Ray,  of  Light,  proceeding 
from  the  Sun  to  Jupiter  or  Saturn,  before  it  reaches  thofe  Planets*?  or  how  can 
the  whole  of  the  Space  it  occupies  be  filled  (as  it  certainly  is)  with  Light,  which 
proceeded  from  a  fingle  Point,  in  the  Luminary  only  ?  Can  one  individual  Ray 
be  fhattered  into  thoufands,  into  millions,  lying  clofe  to  each  other?  what 
direction  do  they  proceed  in,  from  the  Luminary?  not  in  the  direction  of  a  Right 
Line  from  the  Center,  I  prefume. 

I  know  it  may  and  will  he  alledged  that  it  expands  as  it  proceeds,  ftill  filling  the 
whole  Space.  I  prefume  then,  it  cannot  proceed  in  Rays,  or  Right  Lines  from 
the  Center  of  the  Luminary,  as  it  is  imagined.  Air  may  be  rarified  and  expanded 
to  a  very  great  degree;  alfo,  Water  and  other  Fluids  are  expanded,  aS  in  fleam,  by 
Fire,  or,  in  Mifts  and  Vapours;  by  Exhalation,  till  it  floats  on  Air.  But  can  one 
drop,  or  the  minuteft  particle  of  Water  be  expanded  infinitely?  as  a  Ray  of  Light,, 
emited  from  one  fingle  Point  in  the  Luminary;  muft,  in  this  Cafe,  necelfarily  be; 
elie,  how  could  we  fee  thofe  Stars,  whofe  diftances  are,  to  all  fenfe,  infinite  ? 

Thele  things,  which  may  arnufe  and  pafs  for  orthodox  with  the  generality  of 
mankind,  cannot  be  fatisladtory  to  a  Perfon  who  dare  think  for  himfelf,  and  is 
furnifhed  with  the  means  to  do  fo.  Therefore,  fince  all  which  can  be  faid  about 
it  is,  at  beft,  but  an  ingenious  conje&ure,  and  fince  it  is  in  no  wife  fubfervient 
to  Perfpe&ive,  I  fhall  at  prefent  take  my  leave  of  the  Subject,  to  purfue  that 
part  or  branch  of  Optics,  which  is  eflentially  fo,  refpe&ing  direct  Vifion ;  and  after 
that,  in  a  feparate  Chapter,  or  Sedlion,  1  fhall  give  my  objedlions  to  the  received 
Opinion  of  the  caufe  of  Vifion. 

.  5-  ...  *  <  '  S  .«  , 

*  I  Had  by  calculation  (from  the  Tables  in  Harris’s  Ufe  of  the  Globes,  which  I  fuppofe  afe  as  much  to  be  depended 
on  as  any  other)  ihat  the  diftance  of  the  Earth,  from  the  Sun’s  Center,  is  212  femi-diameters  of  the  Sun,  nearly. 
Wherefore,  if,  in  (lead  of  a  Point,  we  fuppofe  a  certain  quantity  of  Light  to  flow  from  one  fquare  Inch  in  the  furface 
of  the  Sun ;  each  fide  of  that  fquare  Inch  will,  at  that  diftance,  be  increafed  to  212  inches,  or  17  feet  8  inches ;  the 
fquare  of  which  is  44944  fquare  inches.  Confequently,  a  quadrangular  Pyramid,  whofe  Safe  is  1 7  feet  8  inches 
fquare,  and  its  altitude,'  the  diftance  of  the  Sun  from  the  Earth,  is  filled  with  Light,  from  one  fquare  Inch,  only ; 
and  confequently,  each  fingle  Ray,  proceeding  from  every  Point  in  its  Surface,  will,  at  that  diftance,  be  multiplied, 
or  magnified  44944  times. 

At  the  diftance  of  Saturn  (by  the  fame  Tables)  a  fquare  Inch,  and  cohlequently  a  fingle  Ray,  will  be  encreafed  or 
multiplied  4, 149,369  times ;  its  diftance  being  2037  femi-diameters  of  the  Sun,  nearly ;  confequently,  a  quadrangular 
Pyramid,  whole  Bale  is  169  feet  9  inches,  on  each  fide,  and  its  altitude  777  millions  of  Miles,  is  filled  with  Light, 
flowing  from  every  fquare  Inch  on  the  furface  of  the  Sun ;  an  amazing  circumftance  indeed !  if  it  is  fuppofed,  or 
conlidered  to  be  a  material  Body.  But,  how  far  Light  may  proceed,  from  the  Sun,  beyond  the  realms  of  Saturn,  is 
not  yet,  I  prefume,  determined. 


•SECTION  II. 

Of  the  ftrucfture  of  the  EYE,  its  parts  defcribed,  and  a  fliort 
Introduction  to  the  nature  of  VISION. 

TH  E  conftru&ion  of  an  Eye,  that  moft  wonderful  Organ  of  Sight,  by  means 
of  which,  we  have  intelligence  of  the  Objects  which  furround  us,  is  va¬ 
rious;  yet  has  nearly  the  fame  Parts,  in  all  the  animal  Creation.  The  Parts  are 
few,  and  apparently  fimple,  but  afton idling  in  their  mechanifm ;  as,  Indeed,  are 
all  the  animal  Functions;  but,  what  is  there  in  Nature  which  is  not  fo?  The 
Figure  of  an  entire  human  Eye,  within  its  Socket  is  globular,  of  fomewhat  more 
than  an  Inch  in  Diameter;  the  Furniture  of  which  are  as  follow. 
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Plate  I. 

Fig.  I. 


Let  H I  K  L  be  a  vertical  Section  through  the  center  of  the  Eye,  which,  in  this 
Figure,  is  confiderably  larger  than  Life ;  in  order,  that  the  feveral  parts  may  be 
deicribed  with  greater  accuracy. 

The  external  part,  from  H  to  I,  is  called  the  Cornea,  or  Horny  Coat.  It  is  per- 
fedlly  tranfparent,  and  is  fomewhat  more  convex  than  the  part  which  is  within  the 
Socket,  by  means  of  a  fine,  clear,  aqueous  or  vvatry  Humour,  between  the  Cornea  and 
the  Iris  (the  coloured  Circle  within).  Immediately  behind  the  Iris,  (ghik,)  through 
which  there  is  in  Aperture,  in  the  middle,  to  let  in  Light  (or  Vifion  by  means  of 
Light)  is  a  whitifh  Subftance  (MN)  like  a  ftrong  Jelly,  or  cold  Glue,  of  a  moderate 
confidence.  It  is  as  clear  and  pellucid  as  Cryftal  ;  from  which,  it  is  called  the 
Cryftalline  Humour.  It  is  in  every  refpecb  of  the  fame  nature  and  ufe  as  a  double 
convex,  microfcopic  Lens ;  and  is  laid  to  be  more  convex  on  one  Side  (the  inward) 
than  the  other.  Its  ufe  is  fuppofed  to  contract  the  Rays  of  Light,  by  which  Vi¬ 
fion  is  convey’d,  to  a  Focus,  beyond  this  Humour,  in  the  Center  of  the  Eye,  at 
E ;  fromwhence,  they  become  diverging,  and  fall  on  the  bottom  or  back  part 
of  the  Eye,  at  azb. 

The  Cryftalline  Humour  (MN)  is  faid,  by  thofe  who  are  acquainted  with  and 
nccuftomed  to  difteCtions  of  the  Eye,  to  be  furnilhed  with  muficular  Fibres ;  by 
means  of  which,  it  is  made  either  more  or  lefs  convex  ;  or,  by  contracting  them, 
is  brought  forward  or  otherwife  as  occafton  requires  ;  in  order,  to  render  the  Images, 
or  Pictures  of  ObjeCts  perfeCt,  in  the  bottom  of  the  Eye,  as  the  ObjeCts  are  nearer  to 
or  further  from  the  Eye;  all  wheh  feems  confonant  to  Reafon. 

The  Aperture  or  Pupil  (h  i)  is  alfo,  by  fome  fuch  means,  expanded  or  contracted, 
as  there  is  occafion  for  more  or  lefs  Light  to  enter.  1  have  oblerved,  in  the  Eye  of 
a  Child,  in  a  Room  juft  light  enough  to  difcover  it,  the  Pupil  enlarged  to  three 
tenths  of  an  Inch  in  diameter;  and  immediately,  on  bringing  into  a  full  Light,  it 
was  contracted  to  one  tenth,  or  lefs  ;  amazing  Structure !  and  this  is  performed  in¬ 
voluntarily,  whether  we  will  or  no.  There  can  fcarce  be  any  Perlon  who  has  not 
made  the  experiment;  on  going  into  a  darkifh  Room,  he  can  fcarce,  at  firft, 
diftinguifh  any  thing;  when  prefently,  he  will,  after  the  Aperture  in  the  Iris 
is  open’d  to  a  proper  dimenfion,  difcern  ObjeCts  diftinCtly ;  and  again,  on  going 
into  a  full  Light,  he  cannot  bear  to  look  on  any  illumined  ObjeCt,  till  the  Pupil 
is  contracted  ;  it  is  even  painful  to  the  Eye,  at  firft,  going  out  of  a  dark  Room 
into  a  ftrong  Light,  efpecially  if  the  Sun  fhines  out. 

All  the  back  part  of  the  Eye,  within,  is  lined  with  a  fine  Membrane  of  a  moft 
curious  and  delicate  texture  ;  called  the  Retina,  from  its  refemblance  of  net-work. 
The  large  cavity,  VV,  which  is  bounded  by  the  Retina,  backward,  and  the 
Cryftalline  Humour,  before  (which  is  contained  within  it)  is  filled  with  a  glutinous 
Fluid  like  the  white  of  an  Egg;  being  perfectly  pellucid  and  uncoloured,  it  is 
called  the  vitreous  or  glafly  Humour;  in  which  the  Rays  converge,  at  E,  the  cen-* 
ter  of  the  Eye ;  and,  crofting  each  other,  in  that  point  of  contraction,  they  fall 
diverging  on  the  Retina,  and  form  the  Images  of  ObjeCts  thereon  ;  the  fenlation, 
of  which,  is  fuppofed  to  be  communicated,  by  the  Optick  Nerve  (which  is  con¬ 
nected  with  the  Retina)  to  the  Senforium,  in  the  Brain. 

As  the  manner  in  which  the  Rays  of  Light  are  refraCted,  in  pafling  through  the 
various  humours  of  the  Eye,  is  entirely  conjectural ;  feeing  that,  through  a  final! 
pin-hole,  applied  clofe  to  the  Eye,  at  q,  there  may  be  perfeCt  Vifion,  of  an  ObjeCt  of 
any  magnitude  ;  in  which  Cafe,  the  whole  Syftem  of  Rays  fall  on  the  Cornea  in 
one  Point ;  how*  then,  are  they  refraCted  ?  As,  this  Eftay  is  not  intended  as  a 
Treatife  on  Optics,  I  fhail  not  infill  on  any  thing  ;  but,  fhall  only  fuppole  the 
Vilual  Rays  (when  the  Eye  is  naked)  to  converge  and  crofs  each  other  in  the 
center  of  the  Eye,  at  E  (without  confidering  their  Refractions)  from  whence, 
I  fuppofe,  they  diverge  in  equal  Angles,  falling  on  the  Retina,  at  a  c  b„  in  the 
back  part  of  the  Eye. 

i  i  D  E- 
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DEFINITI  ONS. 

1.  The  AXE  of  tlie  EYE  is  a  Right  Line  parting  through  the  Center  of  the 
Eye  and  the  Center  of  the  Aperture  or  Pupil.  As  c  E  C. 

The  Point  c,  where  the  Axe  cuts  the  Retina,  is  the  place  where  Vifion 
is  perfect;  which  point  is  varied  as  the  Eye  is  moved,  or  its  Axe  diredted  to 
different  Objects,  or  to  different  parts  of  an  Objedt. 

2.  VISUAL  RAY.  If  A  B  be  fuppofed  an  Objedt  of  Sight;  the  Right  Lines 
A  E,  B  E  &c.  from  all  parts  of  the  Objedt  to  the  Eye,  or  to  its  Center  (E) 
under  which,  or  by  the  means  of  which,  the  Objedt  is  feen,  or  fuppofed  to 
be  feen,  are  called  Vifual  Rays. 

3.  OPTIC  ANGLE.  By  Optic  Angle  may  be  underftood,  either  a  plane  or 
folid  Angle. 

If  the  Objedt  AB  be  confidered  as  having  no  dimenfions  but  length,  only  ; 
i.  e.  if  it  be  a  Right  Line,  fimply  ;  the  two  Vifual  Rays  E  A,  E  B,  from  the 
Eye  to  each  extreme,  form  a  Plane  Angle,  A  E  B ;  which  is  the  Optic  Angle, 
under  which,  the  Line  A  B  is  feen.  And,  A  E  D  or  D  £  B  is  the  Optic  Angle 
of  the  Segment  AD  or  D B. 

4.  CONE,  or  PYRAMID  of  RAYS.  If  the  Objedt  of  Sight  be  either  glo-  Fig.  2* 
bular,  or  circular;  as  ABG;  the  Vifual  Rays,  EA,  EB,  &c.  from  the  Eye 

to  every  part  of  the  extremes  of  its  Surface,  being  towards  the  Eye,  form  a 
Figure  refembling  a  Cone,  which  is  called  the  Optic  Cone. 

But,  when  the  Objedt  is  either  a  right  lined  Solid,  or  Plane  Figure,  as  CD ; 
the  Vifual  Rays  EF,  EC,  EH,  &c.  form  a  folid  Angle,  compoled  of  feveral 
plane  Angles,  F  E  C,  CEH,  &c.  which,  being  of  a  pyramidal  form,  is  called 
a  Pyramid  of  Rays. 

The  Vifual  Rays  crofiing  each  other,  in  E,  and,  from  thence,  become  diverging 
to  the  Retina,  each  oppofite  plane  Angle  being  equal,  f  there  is  formed  a  fimilarf  2.  i.El. 
Pyramid,  cEd,  which  is  called  the  oppofite  Pyramid;  and  E  is  their  common  Vertex. 

The  Figure,  ab  or  cd,  which  is  the  Bafe  of  the  oppofite  Cone  or  Pyramid  of 
Rays,  is  the  Image  or  Picture  of  the  Objedt,  AB  or  CD,  on  the  Retina. 

The  correfponding  Charadters  (hew  in  what  manner  the  Image  is  inverted. 

Let  AB  be  fuppofed  an  Objedt,  diredt  before  the  Eye,  that  is,  perpendicular  to 
its  Axe  (EC).  It  is  fuppofed  to  be  feen,  by  means  of  the  Vifual  Rays  EA,  EB, 

EC,  &c.  from  every  part  or  point  in  the  Objedt,  towards  the  Eye,  whether  it  be 
Line,  Surface,  or  Solid  ;  which,  from  the  point  of  contraction  (E),  proceed  diverg¬ 
ing,  to  the  back  part  of  the  Eye,  where  they  fall  on  the  Retina,  and  form  the  Pidture* 
a  zb.  of  the  Objedt  AB. 

It  may  be  alledged,  that  it  is  impoffible  for  the  Points  A  and  B  to  be  feen,  at  the 
fame  time  ;  feeing,  the  Rays,  from  thofe  Points,  do  not  enter  the  Pupil.  I  grant 
they  cannot ;  nor  F  and  G,  diftindtly  ;  nor  indeed,  little  more  than  a  Point,  with¬ 
out  moving  the  Eye  ;  we  have  but  a  confufed  intimation  of  the  furrounding  Ob- 
jedts,  at  a  little  distance  from  that  Point,  to  which  the  Axe  of  the  Eye  is  diredted  ; 
of  which,  every  Perfon’s  own  Experience  mull  foon  convince  him.  But,  the 
quick  tranfition  of  the  Eye,  or  the  diredtion  of  its  Axe,  from  one  part  of  an  Objedt 
to  another,  is  fo  little  attended  to,  that,  many  imagine  the  field  of  View  is  much 
larger  than  it  reallv  is.  As  for  the  refradtion  of  the  Rays,  through  the  various 
Humours  of  the  Eye,  I  fhall  leave  for  the  fpeculation  of  thofe,  who  are  blels’d 
with  a  more  fertile  imagination  than  I  have  any  pretenfion  to. 

C  The 
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Plate  I.  The  Image  of  the  extreme  point  A,  by  means  of  the  Vifual  Ray  A  E,  falls  on 
jrjo-.  j.  the  Retina  at  a,  and  the  other  extreme,  B,  is  reprefented  at  b\  and  C  E,  the  Axe 
of  the  Eye,  conveys  the  Image  of  the  point  G  to  c,  in  the  center  of  the  Retina. 
From  which  it  is  evident,  that  the  Picture  of  an  Object,  formed  on  the  Retina,  is 
nec'eflarily  inverted. 

Nor  is  there  any  thing  furprizing  in  this,  as  fome  may  imagine.  For,  fuppofe 
A  the  top,  and  B*  the  bottom  of  the  Object.  It  may  be  imagined,  from  the  inver¬ 
ted  pofition  of  the  Image,  acb,  that  the  Objedt  muft  neceflarilly  appear  upfide 
down.  But,  if  we  confider,  that  the  fenfation  of  the  Point  A,  being  perceived  or 
felt  at  a ,  is  by  the  direction  of  the  Vifual  Ray  A  E,  which  determines  its  place  in 
the  Object ;  the  Mind,  by  long  experience,  having  acquired  a  habit  of  determining 
that  part  of  an  Obejdt,  perceived  at  *?,  to  be  above,  and  that  at  b ,  below ;  by  the 
fame  reafoning  it  is  manifeft,  that  the  points  of  Objedt  on  the  right  hand  are  pic¬ 
tured  on  the  left,  and  thole  to  the  left,  on  the  right;  and  which,  is  no  matter  of 
furprize  at  all  ;  no  more  than,  that,  by  the  fame  experience,  we  have  acquired 
an  Idea  of  the  diftance  of  any  Objedt  perceived. 

If  a  Perfon,  who  was  born  blind,  could,  when  grown  to  maturity,  be  made  to 
fee*  he  would  have  no  Idea  at  all  of  Diftance,  or  the  fituations  of  Objedts ;  which 
way  was  up,  or  which  down  j  and  would  as  foon  attempt  to  lay  hold  of  the  moft 
diftant  Objedt,  which  he  perceived  by  the  fenfe  of  feeing,  only,  as  others  which 
were  near  him  ;  it  being  impofiible  to  diftiiiguifh,  merely  by  Sight,  whether  the 
Point  perceived  at  c,  on  the  Retina,  be  at  C  or  C,  or  at  any  diftance  beyond  C,  in 
the  diredtion  of  EC.  But,  by  Experience  and  a  familiarity  with  Objedts,  accord¬ 
ing  to  their  known  magnitudes  or  diftindtnefs  of  parts  ;  or,  according  to  the  length 
of  Ground,  which  we  imagine  to  lie  between  us  and  the  Objedts,  we  judge  them  to 
be  at  fuch  or  fuch  a  Diftance.  Whereas,  when  we  look  at  the  Heavens,  one  Star 
appears  as  far  off  as  an  other  ;  nor  can  we  form  the  leaft  Idea  of  their  diftance  from 
fight,  limply ;  for,  a  Star  may  as  well  be  ten  thoufand  millions  of  Miles  off  as  ten 
Miles,  its  Magnitude  being  in  Proportion  to  its  Diftance.  (See  Fig.  7.  A,  B  and  C.) 

The  Art  of  Seeing  is  acquired,  regularly  and  progreffively,  as  all  other  Arts  or 
Knowledge  whatever.  Do  not  we  fee  a  Child  attempt  to  catch  the  Moon  or  other 
ftriking  Objedt,  though  at  an  immenfe  Diftance  ?  but,  growing  up  in  a  familiarity 
with  them,  by  common  and  frequent  experience,  they  become  fo  intimately  con- 
nedted  with  our  Ideas,  that  we  form  a  judgement  of  their  Magnitudes  and  Dis¬ 
tances,  inftantaneoufly,  at  firft  fight ;  and  alio  of  their  Situations,  in  refpedt  of 
thcmfelves  and  of  each  other. 

It  may,  to  fomePerfons,  appear  ftrange  to  call  Seeing  an  Art ;  but  that  it  is  fo  is 
certain,  although  Nature  has  furnifhed  us  with  that  moft  wonderful  Or«-an  of 
Sight,  the  Eye ;  which,  being  perfect,  is  not  poftlble  to  be  open  (with  fufficient 
Light  for  the  purpofe)  but  we  immediately  fee  what  is  before  the  Eye.  A  Child 
fees  as  foon  as  it  is  born;  but  it  fees,  without  judgement,  or  difeerning  what  it 
lees.  So  would  a  Perfon  born  blind,  and  continued  fo,  till  he  was  mature 
in  Judgment,  in  every  other  kind  of  Perception.  Let  us  fuppofe  fuch  a  Perfon, 
immediately  made  to  fee.  What  Ideas  he  would  have  of  what  he  merely  faw, 
at  firft  opening  his  Eyes  ’tis  impofiible  to  fay ;  but,  of  this  I  am  well  allured,  that 
he  could  not  diftinguifh  the  moft  familiar  Objedts,  without  Experience  ;  as  Figure 
and  Colour  are  things  of  which  he  had  formed  no  conception. 

There  are  not  many  more  oppofite,  regular  Objedts,  than  a  Cube  and  a  Sphere, 
or  Globe  ;  nor  any,  more  eafily  diftinguifhed,  by  feeling;  yet,  even  thefe  could 
not,  with  certainty  be  known,  merely  by  feeing  them,  which  was  one  and  which 
the  other ;  becaule,  Experience  had  not  taught,  in  what  manner  fuch  Objedts  af- 
fedt  the  Eye.  In  refpedt  of  Colour,  ’tis  impofiible  he  could  have  any  Ideas,  by 
which  he  could  diftinguifh  them ;  they  would  be,  to  him,  as  if  never  exifting 
before.  Of  Diftance,  he  could  have  no  Conception  ;  for  being  wholly  unacquain¬ 
ted  with  the  real  Magnitudes  of  Objedts  and  the  effedts  which  Diftance  has  on 
them,  their  relative  and  apparent  Magnitudes  could  not  be  difeerned,  fo  as  to 
know  that  one  was  farther  off  than  another t  >  Thio 
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This  may  appear  ftrange,  to  thofe  who  have  not  confidered  it  with  attention  ; 
but  I  maintain  it  to  be  a  truth,  founded  on  found  reafon.  For,  as  he  knows  no¬ 
thing  of  the  difference  between  real  Magnitudes,  and  the  apparent  Magnitudes  of 
Objects,  according  to  their  leveral  Diftances  ;  he  could  never  imagine  that  a  Man, 
or  a  Horfe,  which  he  law  at  a  Diftance,  was  of  the  fame  kind  as  thofe  he  faw  near 
him  ;  till  Experience  had  Ihewn,  that  the  difference  in  apparent  Magnitudes  is, 
merely,  the  effedl  of  Diftance.  So,  of  any  other  Objedl,  as  a  Houfe,  for  inftance, 
into  which,  as  he  finds  he  can  freely  enter,  being  near,  he  could  never  imagine 
that  to  be  a  Houfe,  which  by  means  of  its  Diftance,  appeared  not  fo  big  as  his 
Head.  Confequently,  fince  he  could  not  imagine  that  a  Man,  or  a  Houfe,  at  a 
Diftance,  was  a  Man  or  a  Houfe,  of  the  fame  Magnitude  as  others  which  were 
near  him,  he  could  form  no  Idea  of  Diftance,  by  fight ;  befides,  the  difference  in 
Effedl  and  Colour,  occafioned  thereby,  are  things  entirely  new;  of  which,  he  had 
not,  till  now,  any  Ideas. 

Now,  the  judgement  we  form  of  Diftance,  &c.  being  acquired  early,  and  grown 
up  with  us,  is  fo  little  attended  to,  that  at  firft  thought  of  thefe  things,  we  fuppofe 
it  to  be  merely  from  Sight ;  than  which,  no  Senfe  is  more  deluftve  and  uncertian6 
The  deceptions  of  Vifton  are  many  and  frequent ;  as,  when  we  look  at  Objects 
through  refradling  Mediums,  i.  e.  through  any  tranfparent  Medium  whatever,  fo- 
lid  or  fluid  ;  according  to  the  different  denfity  of  the  Medium,  or  to  its  Figure, 
&c.  we  frequently  imagine  an  Objedl  to  be  neater  or  farther  off,  larger  or  fmaller 
•■ban  it  really  is  ;  or  to  be  where  it  really  is  not  j  nay;  it  is  poffible,  by  Light  and 
hade,  judicioufly  difpofed,  and  the  afliftance  of  Perfpedlive,  to  deceive  both  the 


Lye  and  Judgment. 


Of  all  the  Senfes,  that  of  Sight  is  by  much  the  nobleft ;  it  is,  neverthelefs,  the 
raoft  deceptive.  He  who  Can  molt  deceive  the  Eye  in  the  art  of  Delineating  and 


Colouring  is  efteemed  the  greateft  Genius.  It  is  poffible,  to  deferibe  the  reprefen- 
tations  of  many  Objedts  fo  very  accurately  on  a  plane  Surface,  that  (as  I  have  al¬ 
ready  obferved)  with  the  afliftance  of  Colour,  and  a  juft:  diftribution  of  Light  and 
Shade,  they  would,  in  the  true  Point  of  view,  deceive  a  judicious  obferver,  and  ap- 
poar  to  be  real  Objedls.  As  a  proof  of  the  deception,  in  Vifion,  in  refpedt  of 


Magnitude,  Amply,  I  fihall  give  a  moft  ftriking  inftance;  of  which,  though  it  has 
fallen  within  the  cognizance  of  Thoufands,  few,  or  none,  that  I  have  converfed 
with  on  the  fubjedt,  have  formed  a  juft  Idea,  or-  right  judgment.  I  have  alked 


feveral  Perfons,  what  were  their  Ideas  of  the  apparent  magnitude  of  the  Moon  ? 


moft  have  concluded,  that  it  appears,  when  full,  as  large  as  the  crown  of  their 
Hat;  fome,  as  a  common  Plate,  or  fmall  Diffi.  I  ftiould  be  glad  to  know,  by 
what  ftandard  fuch  a  judgment  could  be  formed  ?  for,  unlefs  fome  Diftance,  of 
the  Objedl  to  be  compared  with,  be  determined,  no  comparifon  can  be  made  ; 
as,  it  may  appear  as  large  as  the  Dome  of  St.  Paul’s  ;  but  not,  I  am  perfuaded,  at 
any  diftance  we  can  fee  that  Objedt,  by  the  Light  of  that  Luminary  *.  Now  if 
we  fuppofe  the  Plate  laid  on  a  Table,  before  us  ;  or  the  Hat  in  one  Hand,  when  we 
make  the  comparifon,  ’tis,  perhaps,  as  random  a  fuppolition  as  can  be  conceived  ; 
and,  without 'fome  determined  Diftance,  it  is  vague  and  undeterminate.  I  know 
it  will  furprize  many  ;  but  I  do  affirm,  that,  at  the  greateft  diftance  we  can  hold 
any  thing  to  compare  with  the  Moon,  it  does  not  appear  larger  than  a  Silver  Penny. 

Now,  if  Seeing  be  not  an  Art,  to  be  acquired  by  Experience*  how  comes  it,  that 
fome  Perfons  fee  with  more  judgment  than  others?  Since  as  I  am  perfuaded,  that, 
all  human  Eyes  (being  perfedl)  fee  alike  by  Nature  ;  and  confequdntly,  all  would 
judge  alike,  of  what  they  faw ;  but,  it  is  certain  we  do  not ;  of  which,  ftriking 
inftances  might  be  given.  A  Pidlure,  or  an  Objedl,  it  is  manifeft*  mult  ftrike 
every  Eye  alike,  in  the  fame  Point  of  view;  how  is  it  then,  that  the  moft  judi¬ 
cious  and  accurate  reprefentation,  of  a  well-known  Objedl,  does  not  communi¬ 
cate,  to  every  beholder,  the  fame  Idea  of  the  Original? 

*  There  was  a  Moon-Light  Piece  (by  a  capital  Art  id)  in  the  Strand  Exhibition,  lad,  in  which  (if  I  remember 
Well)  the  Moon  appeared  near  that  Object,  and  aimed  of  equal  Magnitudei  ■ 
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It  would  fcarce  gain  credit,  to  affirm,  that,  on  afking  a  Perfon,  who  was  admir¬ 
ing  a  large,  and  well-executed,  Print  of  St.  Paul’s  Cathedral  (one  who  had  lived, 
fome  Years,  near  that  well-known  Objed)  what  it  reprefented  ?  When,  after  a 
ftrid  attention  to  it,  I  was  anfwered,  with  an  Interrogation,  is  it  Weftminfter 
Bridge?  ’Tis  true,  it  was  a  Female  ;  but,  (he  had  Eyes,  and  could  diftinguilh 
between  a  Cow  and  a  Horfe,  at  firft  light,  as  well  as  any  other  Perfon. 

It  is,  to  me,  almoft  impoffible  to  account  for  this;  as  I  have  known  many 
Children,  of  tbre  or  four  Years  old,  fpeak  with  certainty  of  very  paltry  Reprelen- 
tations.  I  think  it  can  arife,  only,  from  their  inattention  to  the  Objeds  they  fee; 
as  it  is  impoffible,  that  a  Child  can  have  had  more  Experience  than  a  Perlbn  grown 
to  maturity.  Neverthelefs,  it  is  certain,  that  fome  have  much  more  Judgment 
of  what  they  fee,  with  lefs  Experience;  or,  at  leaf!:,  they  acquire  it  much  lets  time. 

That  Vifion  is  conveyed  in  Right  Lines  to  the  Eye,  I  prefume  no  perfon  will 
attempt  to  difpute  (I  would  be  underftood  to  mean,  of  fuch  Objeds  as  are  lituate 
on  or  near  the  Earth;  and  when  no  other  Medium,  but  Air,  is  between  the  Objed 
and  the  Eye).  I  (hall,  therefore,  give  it  as  a  general  Axiom;  which,  neverthelefs, 
may  be  illuftrated  or  ocularly  demonftrated,  by  (framing  a  fine  (liken  thread,  to  a 
Right  Line,  from  any  Point,  as  F,  of  an  Objed  (DF)  to  the  Eye. 

Then,  if  any  other  Objed,  as  Q  R,  be  interpofed,  as  foon  as  it  touches  the 
Thread  EF,  they  will  appear  to  be  in  contad;  and  if  it  be  fo  interpofed,  as  to 
hide  the  Point  F ,  the  Right  Line  or  Thread,  which  may  reprefent  a  Vifual  Ray, 
will  be  refraded,  or  broken  into  two  Right  Lines  ER,  RF forming  an  Angle,  ERF.* 

Hence  it  is  evident,  that  the  Points  F  and  F;  alfo,  the  Point  C  or  C  being  in  the 
fame  Right  Line  with  C2,  will  perfedly  coincide  with  each  other,  to  the  Eye,  at  E. 


SECTION  III. 


Containing  a  brief  Theory  of  direct  VISION. 
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THEOREM  I. 

OBJECTS  appear  to  have  that  Proportion  to  each  other,  refpec- 
tively,  as  the  Angles  under  which  they  are  feen. 

Let  a  c  b  reprefent  a  fedion  of  the  Retina,  a  portion  of  a  concave  Sphere  ;  and, 
let  A  B  be  an  objed  dired  before  the  Eye ;  divided,  in  any  Ratio,  in  D  and  F. 

Fig.  t.  Dem.  It  is  evident  that  the  Objed  A  B,  by  means  of  the  Vifual  Rays  E  A,  E  B,  is 
feen  under  the  Angle  AEB ;  and  the  feveral  Parts  of  A  B,  as  A  F,  F  D,  and 
DB,  are  feen  under  the  feveral  Angles  A  E  F,  occ. 

But,  the  oppofite  Angles  aEf,  fEd  and  dE  b,  are,  refpedively  equal  to 
the  Angles  AEF,  FED,  and  DEB  —  —  —  2.  1.  El. 

And,  the  Images  af,  fd  and  d  b,  on  the  Retina,  of  the  Originals,  A  F, 
F D,  and  DB,  are  the  meafures  of  thofe  Angles,  refpedively  (Th.  P.  Ang.*) 
the  Retina  being  fuppofed  a  portion  of  a  Sphere ;  each  part  is,  therefore, 
equally  diftant  from  the  Center. 

But,  the  Ark  a  f  is  to  the  Angle  a  E  f,  as  the  Ark  f  d  is  to  the  Angle  f  E  d, 
and  as  d  b  to  dE b.  —  —  —  —  —  19.  6.  El. 

*  (Th.  P.  Ang.)  refers  to  the  Theory  of  Plane  Angles,  in  my  Treatife  of  Geometry. 

1  Therefore, 


Sea.  III. 


OF  DIRECT  VISION. 

Therefore,  the  Images  or  Pidures  on  the  Retina,  and  confequentlv,  the 
apparent  magnitudes  of  Objeas  are  in  the  fame  ratio,  or  proportion,  "as  the 
Angles  they  lubtend  at  the  Eye.  Q.  E  D. 

Nor  is  there  occafion  to  have  recourfe  to  the  Images  on  the  Retina;  bur, 
allowing  the  Vifual  Rays  EA,  E  B,  &c.  to  be  Right  Lines,  and  an  ark  of  a 
Circle,  of  any  radius,  being  drawn,  curing  thofe  Rays ;  the  portions  of  the 
Ark,  1  m  n  o,  intercepted  between  the  Viiual  Rays,  as  1  m,  m  n,  &c.  meafure 
the  feveral  Angles  AEF,  FED,  &c.  relpedively  ;  and  consequently,  the 
parts  A  F,  F  D,  &c.  of  the  ObjeO:  A  B,  will  appear  to  the  Eye,  at  E,  in 
proportion  to  the  Arks  1  m,  m  n,  &c.  which  are  equally  diftant  from  the  Eye. 

All  remote  Objeds  appear  equally  diftant  from  the  Eye  ;  as  the  Planets,  Stars, 
&c.  appear  as  if  they  were  all  in  the  lame  concave  Sphere  ;  of  which  every  Eye  is 
the  Center.  So  likewil'e,  when  we  ftand  in  the  line  of  diredtion  of  two,  three,  or 
more  Objeas,  they  appear  to  touch  each  other;  nor  could  we  judge,  merely  from 
fight,  which  was  fartheft  off,  or  which  the  largeft. 

For,  fuppofe  the  Vifual  Rays  E  F,  ED,  EB,  produced  to  F,  D  and  B ;  any 
other  Objeifts,'  as  D  F  and  BD,  being  in  the  fame  direaion  with  F  D,  and  D  B, 
and  touching  the  fame  Vifual  Rays  (EF,  E  B )  will  coincide  with  FD  and  DB; 
the  lefs  will  hide  the  greater  from  Sight,  and  appear  to  be  of  equal  magnitude. 

2.  I  am  fo  me  what  furprized  at  what  Mr.  Hamilton  has  advanced,  in  Art.  6, 
Sea.  i.  where  he  fuppoles,  that  Objedls  do  not  appear  in  proportion  to  the  Angles 
they  fubtend,  but  in  proportion  to  the  Tangent  of  half  the  Angle;  and  imagines 
the  Recina  to  be,  nearly,  a  Plane,  in  the  center  of  the  feat  of  Vifipn. 

How  Mr.  Hamilton  could  conceive  and  endeavour  to  account  for  luch  a  ftrange 
and  unwarrantable  Opinion  I  cannot  imagine.  If,  as  he  has  truly  aflerted,  the 
fpace  on  the  Retina,  fo  far  as  there  is  diftina  Vifion,  does  not  exceed  an  Angle  of 
one  or  two  Degrees*  on  eVery  fide  of  the  Axe ;  which  is  as  much  as  to  fay,  it  does 
not  exceed  an  Angle  of  two  or  four  degrees;  and  I  am  fully  convinced,  that  it 
does  not  exceed  one  Degree ;  what  difference  can  it  make,  whether  that  fmall 
portion  of  the  Retina  be  a  Plane  or  a  portion  of  a  Sphere  ?  he  certainly  could 
not  fuppofe  a  large  portion  of  the  Retina  to  affume  that  Form. 

Now,  if  the  Retina  does  alfume  the  form  of  a  Plane,  of  the  fpace  ab,  then  it 
is  certain  that  the  Images,  af,  f d,  and  db ,  on  that  Plane,  (of  which,  the  Right 
Line  ab  may  be  fuppofed  a  Seaion)  are  not  in  proportion  to  the  Angles  AEF, 
FED,  and  DEB,  equal  aEf,  fEd ,  and  dEb ,  refpeaively. 

Dem.  For,  the  Tangent  cf  or  cd  is  not  in  proportion  to  ca  or  cb  as  the  Angle 
cEf  is  to  c  Ea  ;  becaufe,  c  f  is  equal  fa  (AF  being  equal  FC)  therefore,  She 
Angle  cEf  is  not  equal  fEa,  or  cEa  double  cEf.  —  —  3.  6.  El. 

But*  ab  is  parallel  to  ab;  therefore,  affc  and  cb  are  in  the  fame  Ratio, 
as  a  f,  f  c  and  c  b.  —  —  —  —  —  Cor.  to  6.  6.  El. 

r  '  ^ 

Thus  it  is  clear,  if  the  Retina  does  take  the  form  of  a  Plane,  that  Objeas  do 
not  appear  in  proportion  to  the  Angles  they  fubtend ;  but,  as  it  is  the  only  inftance 
in  which  I  ever  knew  it  contefted,  fo,  I  am  perfuaded,  it  will  never  be  univerfally 
adopted,  on  that  Hypothefis.  However,  as  it  is  merely  conjeaural,  it  feems  to  me 
more  rational,  to  iuppofe  the  Retina  to  retain  its  original  fpherical  Form,  which  the 
all-wife  Creator  has  given  it,  than,  that  it  fhould,  continually,  at  every  motion  of 
the  Eye,  be  changing  to  that  of  a  Plane. 

Wherefore,  on  the  prefumption  that  the  internal  Eye  is  truely  fpherical,  it  is 
very  reafonable  to  fuppofe,  that,  ObjeOs  appear,  exaaly,  in  proportion  to  the 
Angles  under  which  they  are  feen  ;  and  not  in  proportion  to  the  Tangent  of  half 
the  Angle,  as  Mr.  Hamilton  aflerts,  and  has  endeavoured  to  demonftrate,  in  7  and  8 
of  the  lame  Seaion  :  which  cannot  be  as  himfelf  has  ftated  it,  but  on  the  fuppofi- 
tion  of  the  Retina  affumiug  the  form  of  a  Plane,  which  is  abfurd  to  fuppofe.  Or 
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Plate  I  grant»ng  it  really  fo,  the  portion  of  the  Retina,  which  the  compafs  of  an  Angle 
p.  ‘  of  one  or  two  Degrees,  at  molt,  takes^  up,  is  fo  very  fmall,  that  it  is  i'mpoffible  to 
U  diftinguifh  it,  in  a  Sphere  of  an  inch  in  Diameter,  from  a  Plane.  As  the  360th 
part  of  the  circumference  of  a  Circle,  of  a  fmall  radius,  is  not  diftinguilhable  from 
a  Right  Line ;  confcquently,  there  could  be  no  difference  in  the  apparent  magni¬ 
tude  of  an  Object,  in  either  Cafe,  which  is  feen  under  fo  fmall  an  Angle.  As,  the 
fmall  portion  at  d,  on  the  Retina,  fubtending  an  Angle,  at  E,  of  abotit  five 
De  grees,  is  not  diftinguilhable  from  a  Right  Line. 

3.  It  is  alfo  evident,  if  the  Vifual  Rays  are  refra&ed  in  paffing  through  the 
aqueous  Humour,  before  they  enter  the  Pupil  (tmlefs  that  Refraction  be  rectified 
again  at  the  Cryftalline  Humour  or  elfewhere,  and,  by  that  means,  proceed  in  the 
lame  direction  to  the  point  of  convergency,  in  the  center  of  the  Eye)  that  Objects 
cannot  appear  exaCtly  in  proportion  to  the  Angles  they  fubtend.  Nor  have  I  any 
conception  how  a  Vifual  Ray,  AE,  falling  remote  on  the  Cornea,  can  be  refraCted 
fo  as  to  pafs  in  the  fame  direction  through  the  Aperture,  h  i,  to  the  point  of  conver- 
1  gency,  at  E,  and  from  thence  to  the  Retina. 

For,  fuppofe  a  Vifual  Ray,  Ae,  from  any  Point  A  (feen  very  oblique)  falls  per¬ 
pendicularly  on  the  Cornea,  at  e;  if  it  pafs  at  all  through  the  Pupil,  h  i,  whilft  the 
Axe  is  directed  to  C,  it  muft  pafs  in  the  direction  eg;  where  it  falls  on  the  Cryf- 
talline,  at  g,  aud  where,  it  is  poffible  it  may  again  be  refraCted,  in  the  direction 
gb,  to  the  Retina  ;  making  an  equal  Angle  with  the  Axe,  (EC)  as  the  original  Ray, 
A  e  ;  in  which  Cafe,  the  Image  of  the  Point  A  is  feen  at  h,  in  its  proper  pofition. 

But,  it  is  manifeft,  that,  whilft  the  Axe  remains  in  the  direction  EC,  the  point 
A  cannot  be  feen,  at  all,  nor  even  the  point  F,  diftinCtly  ;  the  intimation  we  have 
of  ObjeCts,  at  a  lefs  diftance  from  C,  is  fo  very  confufed,  that,  without  moving  the 
Eye,  we  fcarce  perceive  their  exiftence  ;  of  which,  every  Perfon’s  own  experience 
will  foon  convince  him.  Unlefs  the  Axe  be  directed  to  any  Point  (as  E)  no  per¬ 
fect  Image  of  that  Point  is  formed  in  the  Mind,  or  on  the  Retina.  Confequently,  the 
Rays  go  direCt  through  the  various  humours  of  the  Eye ;  as  when  we  look  through 
a  Pinhole;  for,  how  can  it  be  otherwife?  feeing,  it  is  manifeft  they  muft  all  pafs 
through  the  fame  Point;  (q  is  then  their  common  point  of  convergency)  the  Image 
formed  on  the  Retina  is,  in  every  relpeCt,  the  lame  (except  in  Hue,  for  want  of 
lufficient  Light)  and  of  the  fame  Magnitude  as  it  appears  to  the  naked  Eye.  Which 
fingle  circumftance  explodes,  in  my  opinion,  the  notion  of  RefraClion  at  the  Cornea 
and  through  the  various  Humours,  in  the  paffage  of  the  Rays  to  the  Retina. 
For  it  is  manifeft,  that,  if  the  Point  of  convergency  be  at  q,  without  the  Eye,  the 
Image  will  occupy  more  fpace  on  the  Retina  than  at  E,  or  any  other  Point  within 
the  Eye.  I  fhal I  therefore  fuppofe,  that,  when  the  Eye  is  naked,  the  Point  of 
convergency  of  the  Rays  is  in  its  Center  ;  and,  on  that  fuppofition,  do  infer,  that 
ObjeCts  do  appear  in  proportion  to  the  Angles  under  which  they  are  feen.  Of 
which  I  will  give  an  ealy  and  familiar  Example. 


Fig.  3* 


4.  Let  AB,  CD,  and  FG  be  three  Globes,  at  different  Diftances  from  the  Eye,  at 
E,  and  of  different  Magnitudes ;  feen  under  the  Angles  AEB,  CED,  and  FEG 
refpeCtively  *. 

Now,  if  the  Diftance  of  the  Globe  CD  be  equal  to  twice  the  Diftance  of  AB, 
and  FG  be  double  of  CD,  four  times  the  Diftance  of  AB ;  then  will  the  Angles 
AEB,  CED,  and  FEG,  which  they  fubtend  at  the  Eye,  if  the  Diameters  of  the 
Globes  are  in  the  fame  proportion  as  their  Diftances,  be  equal;  and  confequently, 
their  apparent  Magnitudes,  to  the  Eye,  at  E,  are  equal. 

Draw  E  S,  to  the  Center  of  the  Globe  F  G ;  draw  C  D  perpendicular  to  E  S,  and 
equal  to  the  diameter  of  the  Globe  CD;  alio,  draw  BA  perpendicular  to  ES,  and 
equal  to  the  Diameter  of  the  Globe  AB. 


*  The  full  Diameter  (FG)  of  a  Globe  cannot  be  feen;  for,  the  Vifual  Rays  being  Tangents  to  the  Globe,  from 
the  fame  Point  E,  as  Ef,  Eg,  are  all  equal  (Cor.  2.  ib-  3.  El.)  and,  by  real'on  of  the  convexity,  towards  the  Eye, 
they  cannot  touch  the  two  extremes  of  the  fame  Diameter;  unlefs  the  Diftance  be  infinite;  and  thtn,  the  Vifual  Rays 
are  conlidered  as  Uing  parallel ;  fg  is,  therefore,  the  apparent  Diameter  of  the  Globe  FG. 

V.  Dem. 
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Dem.  It  is  evident,  that  the  Vifual  Rays  FE  and  GE,  from  each  extreme  of  the 
Diameter  of  the  Globe  F G,  will  pafs  through  the  extremes  of  CD  and  B  A. 
For,  in  the  limilar  Triangles  FEG,  DEC  and  BE A\  FG  :  SE  ::  DC 
(equal  CD)  :  KE,  and,  as  B  A  (equal  A  B)  :  L  E.  —  —  6.  *6.  El. 

Then,  lince  they  touch  the  fame  Vifual  Rays  FE  and  GE  ;  confequently 

they  are  all  feen  under  the  fame  Angle,  FEG.  — -  _  by  "I  hcorem 

And,  the  Diameters,  A  B,  C  D  and  F  G,  being  in  proportion  to  their  central 
Difhnces,  are,  therefore,  all  feen  under  equal  Angles,  AEB,  CED  and  FEG. 
Confequently,  the  Images,  ab,  be,  and  cd,  on  the  Retina,  fubtending 
equal  Angles,  are  equal  ;  and  therefore,  the  appearances  of  the  three  Globes 
A  B,  CD,  and  F G  are  equal.  Q.E.D. 

•.  '  •  f 

If  the  Globe  C  D  be  fuppofed  to  be  moved  to  M,  its  central  Diftance,  EM,  being 
equal  ES;  aud,  being,  in  Diameter,  equal  half  F G  ;  it  will  fubtend  an  Angle 
GEH,  i.  e.  CEI,  half  CED,  equal  FEG;  as  the  Arks  1234,  which  mealure 
thofe  Angles,  exemplify. 

Confequently,  the  Image,  (h  c)  of  the  Globle  GH,  at  that  Diftance,  is,  in  mag¬ 
nitude,  but  one  fourth  part  of  the  Image  (cd)  of  the  Globe  CD,  of  the  fame 
Magnitude,  and  feen  at  half  the  Diftance;  for,  they  are  in  the  duplicate  ratio  of 
the  portions  of  the  Ark  3  o  to  3  4.  —  —  Cor.  1.  13.  6.  El. 

5.  Yet  it  is  manifeft,  that  two  or  more  unequal  Objedls,  at  an  equal  Diftance  from 
the  Eye,  and  feen  diredt,  do  not  appear  exactly  of  the  proportion  of  their  refpec- 
tive  Magnitudes  ;  likewife,  equal  parts  of  the  fame  Objedt,  on  the  fame  fide  of  that 
Point  where  it  is  cut  by  the  Axe  of  the  Eye,  do  not  appear  equal. 

Let  AB  be  an  Objedt,  of  length  fimply,  bifedted  by  the  Axe  EC,  to  which  it  is 
perpendicular,  in  the  Point  C  j  and  fuppole  AC  and  C  B  again  bifedted,  in  F  and  G. 

Then,  the  parts  AF,  F  C,  &c.  are  equal,  and  AB  is  double  F  G ;  but,  they  do  not 
appear  of  that  proportion,  at  E. 

Dem.  Now  becaufe  AF  is  equal  to  FC,  the  Angles  A EF,  FEC,  under  which 
they  are  feen,  are  unequal  —  —  —  —  3.  6.  El. 

For,  if  the  Angle  A  EC  be  bifedted,  the  Right  Line  EO,  bifedting  it,  will 
cut  A  C,  in  the  Point  O,  in  the  ratio  of  E  A  to  E  C. 

But,EA  is  greater  than  EC;  for,  EC  is  perpendicular  to  AC. — Cor.  to  12.1. El. 
Wherefore,  A  O  is  greater  than  O  C,  and  the  Angles  A  E  O,  O  E  C,  under 
which  they  are  feen,  are  equal;  confequently,  the  equal  parts  A  F,  F  C,  are 
feen  under  unequal  Angles  ;  therefore,  they  appear  unequal,  by  the  Theorem. 
And,  becaufe  the  Angle  C  E  F  is  greater  than  F  E  A,  the  equal  part  C  F  will 
appear  greater  than  F  A, 

After  the  fame  manner  it  may  be  proved,  that  the  equal  part  CG  appears 
greater  than  G  B.  Confequently,  C  G  C  F,  i.  e.  F  G,  appears  greater  than 
half  A  B.  Q.  E.  D. 

Cor.  Hence,  it  is  evident,  that  if  A B  be  produced,  and  the  equal  divifions,  CG, 
G  B,  BP  are  continued,  they  will  appear  continually  lels,  being  feen  under 
lets  Angles.  For  the  Angle  B  E  P  is  lefs  than  BEG,  which,  is  lefs  than  G E C; 
as  the  meafures,  po,  or,  and  rC,  of  thofe  Angles,  fufficiently  evince. 

N.  B.  The  farther  any  two  or  moreObje&s  are  from  the  Eye,  the  nearer  they  will  appear  in  the  pro¬ 
portion  of  their  refpedtive  Magnitudes. 

Becaufe  they  are  leen  under  lefs  Angles  ;  and,  the  Tangents  of  fmall  Angles  d  viate  lefs  frotn 
the  ratio  of  the  Angles,  than  the  Tangents  of  greater  Angles. 

6.  As  Objedts  of  different  Magnitudes,  at  equal  Diftances,  do  not  appear  in  the 
proportion  of  their  refpedtive  Magnitudes,  fo  neither  do  Objedts  of  equal  Magni¬ 
tude,  leen  at  different  Diftances,  appear  exadtly  in  the  ratio  of  their  feveral  Diftances. 

Let 
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Let  A  B  be  an  Object  at  any  Diftance  (E  F)  from  the  Eye,  at  E  ;  ami,  let  C  D 
be  another  Object,  parallel  to  A  B,  of  equal  Magnitude,  as  to  length  hmply ;  alfo 
let  CD  be  at  twice  the  diftance  of  AB  (EG  double  E  F).  And  let  them  be  fo 
lituated,  that,  right  lines,  AC  and  BD,  joining  their  extremes,  are  parallel  to  EG 
i.  e.  perpendicular  to  AB  and  C  D. 

By  means  of  the  Vifual  Rays  EA,  EB,  &c.  thofe  Objefts  are  feen  under  the 
Angles  A  EB  and  C  ED.  I  fay,  the  Angle  A  E  B  is  not  double  of  the  Angle  C  ED. 

Dem.  Becaufe  A  B  is  parallel  fo  CD,  EF  :  EG  aEc:  EC,  as  cF:  CG.  6.  6.  El. 
But  EF  is  equal  to  f  EG  (Hyp.)  wherefore,  cF  I  CG,  equal  AF; 
that  is,  A  F  is  bife&ed,  in  the  point  c. 

Now  becaufe  A  c  is  equal  to  c  F,  the  Angle  A  E  c  is  lefs  than  c  E  F  3.  6.  El. 
for,  if  they  were  equal  ;*  A  c  would  be  to  c  F  as  E  A  to  E  F. 

Buty  EF  is  perpend,  to  AB,  therefore,  EF  is  lefs  than  EA.  Cor.  3.  1 2.  1.  EL 
But  Ac  and  cF  appear  (to  the  Eye  at  E)  in  proportion  to  the  Angle  under 
which  they  are  feen;  i.  e.  as  AEc  to  cEF;  (by  Theo.)  and  cF  appears 
equal  to  C  G,  being  feen  under  the  fame  Angle  ;  confequently  C  G  appears 
greater  than  half  AF. 

By  the  fame  reafoning,  GD  appears  greater  thari  half  F  B. 

Therefore,  CD  appears  greater  than  half  A  B  ;  i.  e.  the  Angle  CE  D  is 
greater  than  half  AE  B;  although  CD  is  equal  to  AB,  and  the  diftance  double.- 

Let  IK  be  another  Objedt,  equal  and  parallel  to  A  B.  and  at  three  times  the 
Diftance,  from  the  Eye,  at  E. 

I  fay,  that  I K  will  appear  greater  than  one  third  of  A  B. 

Produce  EG  to  H,  and  IK  to  L,  making  KL  equal  to  II  K ;  and  draw  EK 
and  EL.  Then  will  A  F  be  trifedted,  in  k  and  1. 

Dem.  Becaufe  A F  is  parallel  HK,  kF:  KH  :  :  EF:  EH|  ^  ,  -p. 

And,  becaufe  KLis  equal  to  K  H,  kl  is  equal  to  kF.  J  '  l  l 

But,  E  F  is  equal  to  one  third  of  E  H  ;  confequently,  F  k  and  k  1  are* 
each,  equal  to  one  third  of  AF,  equal  K  H. 

Then,  becaufe  F  k,  k  1,  and  1 A  are  equal,  the  Angles  F  E  k,  k  E 1,  and  1 E  A 
are  unequal  ;  for,  if  the  Angle  F  E  k,  was  equal  to  k  El,  F  k  would  be  to  k  1 
as  EF  to  El.  —  —  —  3.  6.  El. 

But  E  F  is  perpendicular  to  A  B  ;  wherefore  E  F  is  lefs  than  E  k ;  confe¬ 
quently,  F  k  would  be  lefs  than  k  1. 

And,  for  the  fame  reafon,  if  the  Angles  k  E 1  and  1  E  A  were  equal,  k  1  would 
be  lefs  than  1 A ;  becaufe  E  k  is  lefs  than  E  A. 

But  F  k,  k  1,  and  1  A  are  equal ;  therefore,  the  Angle  F  E  k  is  greater  than 
kEl,and  kEl  than  IE  A. 

Therefore,  F  k,  i.  o.  H  K,  appears  greater  than  one  third  of  A  F. 

By  the  fame  reafoning,  it  is  manifeft,  that  H  I  appears  greater  than  one 
third  of  F  B,  equal  H  I ; 

Therefore,  I  K,  appears  greater  than  one  third  of  A  B.  Q.  E.  D. 

Thus,  I  have  made  it  appear,  to  Demonftration,  that  Objects  do  not  appear  in 
that  proportion  to  each  other,  as  their  refpedtive  Diftances;  in  which  I  have  been 
more  particular,  becaufe,  Mr.  Kirby  has  expreftly.  faid,  Page  1  that  thefe  Pictures 
(i.  e.  the  appearances  of  Objects)  will  be  to  each  other,  as  their  feveral  Diftances 
are  to  each  other*.  Rohault  fays,  nearly  fo  ;  Page  243. 

*  The  Appearances,  i.e.  the  Angles  under  which  Objects  are  feen,  being  in  proportion  to  their  Diftances  is, 
literally,  ablurd ;  becaufe,  as  the  diftance  of  an  Object  is  increafed,  the  Angle,  under  which  it  i*  feen,  decreafcs ; 
which  kind  of  reciprocal  Proportion  is  always  to  be  underftood  in  this  Cafe. 
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7.  If  the  Eye  be  moved  from  E  to  O,  making  O  F  equal  to  F  H,  and  O  I,  OIC 
be  drawn,  E  B  will  be  cut  in  the  fame  Points,  c  and  d,  as  by  the  Vilual  Rays  E  C,  E  D* 

But,  I  K  will  not  appear  of  the  fame  proportion  to  A  B,  at  the  Point  O,  as  C  D, 
at  E,  the  Objedts  AB,  CD,  and  IK  being  equal. 

Dem.  Becaufe  A  B,  CD,  and  IK  are  parallel,  the  Triangles  E  c  F,  ECG, 
alfo,  OcF,  and  OKH  are  limilar ;  wherefore  EF  :  EG  ::  cF  :  CG, 
and,  OF:OH::cF:KH.  —  —  —  4.  6.  El. 

But,  E  F  is  equal  to  half  E  G,  and  O  F  is  equal  to  half  O  H ; 
confequeptly,  c  F  is  equal  to  half  C  G,  and  alfo  to  half  FI  K  ;  equal  C  G. 

By  the  fame  reafoning,  F d  may  be  proved  equal  to  half  G  D  or  HI. 
Therefore,  AB  is  cut  in  the  fame  Points  c  and  d ;  as  it  was  affirmed. 

2.  C  D  appears  to  the  Eye,  at  E,  in  proportion  to  A  B,  as  the  Angie  C  E  D  to 
A  E  B ;  and  I  K  appears,  at  O,  as  the  Angle  IOK  to  AOB. 

Now,  the  ratio  of  the  AngleCEG  to  AE  G  is  greater  than  K  OH  to  A  OIL 
For  the  Angle  A  E  G  is  greater  than  A  O  F,  equal  C  E  G  ; 
wherefore,  the  ratio  of  c  E  E  to  A  E  F  is  greater  than  c  O  F  to  A  O  F. 

For,  let  E  m  be  drawn  parallel  to  O  K  ;  the  Angle  F  E  m  is  equal  F  O  c 
confequently,  the  ratio  of  F  E  m  to  F  E  c  is  equal  to  that,  of  F  O  c  to  F  O  A, 
equal  F  Ec. 

But  F  c  is  equal  to  c  A  (proved)  wherefore,  F  m  is  equal  to  m  c. 

And,  equal  Parts  of  a  Right  Line  fubtend  lefs  Angles,  the  farther  they  are 
from  a  perpendicular  to  the  Line,  from  the  Eye  ;  proved. 

Therefore,  the  Angle  FEmtoFEc,  i.  e.  FOK  to  FOA,  has  a  lefs  ratio 
than  FEc  to  FEA,  i.  e.  than  GEC  to  GEA,  being  nearer  equality, 
Confequently,  H  K  appears  lefs,  in  proportion  to  A  F,  at  O,  than  C  D  at  E. 

After  the  fame  manner,  H  I  may  be  proved  to  appear  lefs,  in  proportion  to 
F  B,  at  O,  than  G  D  at  E. 

Therefore,  I  K  appears  lefs,  in  proportion  to  A  B,  at  O,  than  CD  atE.  Q.E.D. 

Hence  it  is  manifeft,  that,  notwithftanding  the  fedtions  of  the  Vifual  Rays  EC 
and  O  K,  ED  and  O  I,  with  AB,  are  the  fame  ;  the  Diftance  of  the  Eye  on  one 
fide  of  A  B,  and  the  Objedl  on  the  other  being  proportional ;  yet,  the  appearances 
of  theObjedts,  to  each  other,  are  varied,  confiderably,as  the  Diftance  is  greater  or  lefs. 

For,  two  Objedfs  of  equal  height,  at  a  great  Diftance  from  each  other,  and  pa¬ 
rallel  between  themfelves,  and  the  Eye  at  the  fame  Diftance  from  one  of  them,  and 
in  a  Right  Line  with  both,  will  appear,  in  proportion  to  each  other,  nearly  as  their 
Diftances;  i.  e.  the  fartheft  off  will  appear  half  the  height  and  half  the  width  of 
the  neareft,  being  at  twice  the  Diftance,  and,  one  third  in  height  and  width  at  three 
times  the  Diftance,  nearly,  i.  e.  fomewhat  more. 

As  I  K  appears,  at  O,  fomewhat  more  than  half  A  B.  But,  C  D  (equal  I  K)  ap¬ 
pears  much  greater  than  half  A  B,  at  E.  Confequently,  if  the  Eye  be  at  a  greater 
diftance  from  A  B,  than  at  O,  and  the  Objedl  at  an  equal  diftance  on  the  other  fide, 
they  would  appear  nearer’ in  proportion  to  their  Diftances,  reciprocally;  and  there¬ 
fore,  when  the  diftance  of  both  is  fo  great,  that  the  Vifual  Rays,  O  I,  OK,  ap¬ 
proach  nearly  to  parallelifm  (which,  it  is  obvious  muft  be  infinite,  before  they  can 
be  perfe&ly  fo)  they  will  appear  nearly  as  their  Diftances.  Notwithftanding,  on  a 
Picture  parallel  to  the  Objedls,  they  muft  ever  be  reprefented  in  the  ratio  of  their 
■refpe&ive  Diftances,  and  Magnitudes. 
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Parallel  Eight  Lines,  however  fituated,  being  produced,  appear  to  ap¬ 
proach  towards  each  other ;  and,  if  produced  infinitely,  they  will 
appear  to  meet  in  a  Point,  at  an  infinite  Diflance  *. 

Let  I  F  and  HG  be  two  parallel  Lines ;  and,  E,  an  Eye,  fituated  any  how  be¬ 
tween  them.  Let  K,  B,  D,  and  G  reprefent  various  Diftances  in  the  Line  HG, 
and  let  the  Lines  I  K,  A  B,  &c.  be  drawn  perpendicular  to  H  G,  cuting  the  other 
Line  (alfo  perpendicularly)  in  the  points  1,  A,  C,  and  F.  Alfo,  let  the  Vifual 
Rays  E  A,  E  B,  &c.  be  drawn. 


Dem.  The  fpace  between  the  Lines,  IF  and  KG,  at  the  feveral  Diftances  ES* 
E  O,  &c.  appear,  to  the  Eye  at  E,  under  the  feveral  Angles  I  E  K,  A  E  B,  &c. 
each  of  which,  as  the  Diilance  is  farther  from  the  Eye,  is  lefs.  C.  14.  1.  El. 
For,  the  Space  between  the  parallel  Lines  is,  every  where,  equal.  Def.  7.  Geo. 

The  Space,  at  IK,  is  feen  under  the  Angle  1EK  ;  and  the  fpace  between 
them,  at  A  B,  under  the  Angle  A  E  B  ;  which  is  lefs  than  IE  K,  nearly  in  pro¬ 
portion  to  the  Diflances,  E  S  to  E  O  ;  CD  fubtends  the  Angle  C  E  D,  and  F  G 
the  Angle  FEG;  each  of  which  is  lefs  than  the  former;  for  their  Subtenfes, 
AB,  CD,  &c.  are  equal;  and  the  Lines  EA,  EB;  EC,  ED,  &c.  forming 
or  containing  the  Angle,  are  continually  longer  ;  wherefore,  the  Angle  FEG 
is  lefs  than  CED,  which  is  lefs  than  AEBf»  &c.  —  Cor.  to  14.  1.  LI. 

From  which  it  is  manifeft,  that  at  a  greater  Diilance  the  Angle  will  be  flill 
lefs;  confequently,  it  will,  at  laft,  become  infenfible,  the  interval,  between 
the  Lines,  is  loft  to  Sight,  and,  the  Lines  appear  to  meet  each  other.  Q.  E.  D. 


Hence,  the  Lines,  I  F  and  H  G,  are  faid  to  vanifti  ;  and  confequently,  the  fpace 
between  them  vanifhes  alfo. 

2.  Let  ER  be  drawn,  from  the  Eye,  parallel  to  I  F  and  HG;  thofe  Lines  will 
appear  to  approach,  continually,  towards  ER;  and  being  produced,  infinitely,  they 
will  all  appear  to  meet  in  the  fame  Point  ;  however  E  R  may  be  nearer  to  one  than 
the  other;  for,  the  farther  any  parallel  Line  is  from  ER  (which  may  be  called  its 
Radial)  the  more  fudden  is  its  apparent  approach  to  that  Radial, 

The  Space  I  A,  of  the  one,  appears  to  advance  from  h  to  /;  an  equal  Space 
KB  of  the  other,  advances  from  p  to  0;  which  is  lefs  than  the  other,  in  propor¬ 
tion  to  the  Angle  K  E  B  to  I  E  A  ;  i.  e.  as  the  Ark  po  to  hi.  The  Space  from  A 
to  C  appears  to  advance  from  /  to  k\  an  equal  Space,  BD,  in  the  other,  from 
0  to  n.  From  C  to  F  it  advances  from  k  to  /,  an  equal  Space,  DG,  from  n  to  tn-, 
ill  the  proportion  of  the  Arks  kl  to  mn. 

It  is  evident,  that  if  thofe  Lines  were  produced  longer,  they  would  ftill  appear 
to  approach  nearer  to  the  point  e,  as  EL,  EM,  evince.  And,  being  infinitely 
produced,  they  would  at  laft  appear  to  terminate  in  the  Point  e,  and  be  loft  to  fight. 

For,  it  is  manifeft,  that  the  farther  any  Points,  L  and  M  (confidered  as  being  in 
the  parallel  Lines  I  F  and  G  H)  are  diftant,  the  nearer  the  Vifual  Rays,  E  L,  E  M, 
are  to  a  coincidence  with  ER;  which,  it  is  evident,  muft  be  infinite  before  they 
can  coincide  perfedlly  ;  in  which  cafe,  EL,  EM,  and  ER  will  be  the  lam,e  ;  for 
they  will  all  appear  to  unite, 

*  It  is  faid  in  Smith’s  Optics  (Vol.  I.  Art.  156,  Page  58)  that  parallel  Lines,  feen  obliquely,  appear  to  con¬ 
verge  more  and  more  as  they  are  farther  extended  from  the  Eye;  which,  will  ever  be  the  cafe  however  the  Eve  is 
fituated,  in  refpedt  of  the  parallel  Lines.  For,  being  ften  obliquely,  means  nothing  more  than  when  we  look  to¬ 
wards  either  ot  their  extremes;  as  they  are  feen  direct,  only  where  a  Line,  from  the  Eye,  cuts  them  both  at  Right 
Angles;  on  either  tide  ot  the  Perpendicular  they  are  neceflarily  feen  oblique. 


t  When  the  Angle,  AEB  or  CED,  under  which  any  Objeift,  as  AB,  is  feen,  does  not  exceed  20- or  30  De¬ 
grees,  at  the  molt,  and  that  Qbjeft  is  removed  to  the  feveral  Diftances,  from  E  O,  to  E  P,  EQ^&e.  the  di  leience 
between  the  Tangents  O  A,  O  C,  &c.  deviates  but  little  from  the  Arks  G  C'y,  OP,  &c.  and  mat  ftill  las  a»  the 
Angle  is  lefs ;  as  P  C,  PF  2,  &c# 
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3.  Hence,  it  is  eafy  to  account  for  the  appearance  of  a  horizontal  Plane,  or  con¬ 
tinued  level  Surface  ;  which,  being  below  the  Eye,  will  gradually  appear  to  afcend  ; 
and,  being  above  the  Eye,  it  appears  to  defcend  ;  and,  if  they  were  produced  in¬ 
finitely,  they  would  appear  to  meet  in  a  Right  Line,  on  a  level  with  the  Eye. 

Let  the  Right  Line  H  G  be  a  fedion  of  a  horizontal  Plane,  below  the  Eve,  at  E; 
and  let  I  F  be  a  fed  ion  of  one  above  the  Eye.  Alfo,  let  I  K  be  a  fed  ion  of  a  Plane 
dired  before  the  Eye*  (at  E)  perpendicular  to  the  other  two. 

Now  if  the  Vifual  Rays,  EA,  E  B,  EC,  & c.  be  drawn,  they  mud  neceflarily 
cut  the  Plane  of  which  1  K  is  a  Sedion  ;  in  a,  b,  c,  &c. 

It  is  evident  that  the  Space  KB  will  appear  to  rife,  towards  S,  on  the  Plane  IK, 
from  K,  its  interfedion,  to  b,  where  the  Vifual  Ray  EB  cuts  that  Plane;  the 
fpace  K  D  will  rife  to  d,  and  KG  to  g. 

For  the  fame  reafoh,  the  fpace  I  A  will  appear  to  defcend  from  I  to  a  ;  I  C,  from 
I  to  c ;  and  I  F,  from  I  to  f ;  each  Plane  appearing  gradually  to  approach  towards 
S,  where  a  Perpendicular,  ES,  to  that  Plane,  cuts  it. 

And,  if  the  Planes  were  produced  infinitely,  they  would  at  laft  vanifh,  or  be 
loft  to  fight,  in  a  Right  Line  palling  through  the  Point  S,  parallel  to  the  inter¬ 
fedion  of  the  other  two  Planes,  with  the  Plane  IK. 

And  this  is  evidently  the  cafe  however  a  Plane  be  fituated  ;  whether  horizontal, 
vertical,  or  inclined,  it  is  the  fame;  for,  a  Plane  is  ftill  a  Plane,  in  all  pofidons, 
and  has  no  properties  peculiar  to  any  pofition,  in  refped  of  the  Horizon. 

Therefore,  there  may  be  drawn  this  Conclufion,  that  every  Plane,  in  which 
the  Eye  is  not  fituate,  will  appear  to  approach  towards,  and  at  length  to  meet, 
another  Plane,  palling  through  the  Eye,  parallel  to  the  former. 

4.  Let  A  B,  CD,  and  FG  reprefent  three  Objeds  of  equal  height,  at  the 
feveral  Diftances,  EO,  E  P,  and  E  Q,  from  the  Eye,  at  E. 

The  Vifual  Rays  EA,  EB,  EC,  &c.  being  drawn,  thole  Objeds  will  appear 
in  proportion  to  the  Angles  AEB,  CED,  and  FEG. 

For,  the  portions  of  an  ark  of  a  Circle,  whofe  Center  is  E,  intercepted  between 
the  Vifual  Rays,  meafure  thofe  Angles,  refpedively,  and  determine  the  apparent 
proportions  of  the  Objeds  A  B,  CD,  and  F  G  to  each  other ;  feeing  that,  the 
Angles  which  they  fubtend  are  in  the  fame  Ratio.  —  —  19.  h<  El. 

Wherefore,  fince,  in  Perfpedive,  the  Reprefentation  is  always  on  a  Plane,  and 
not  on  a  fpfierical  Surface;  luppofe  IK  a  fedion  of  a  Plane,  in  a  dired  pofition; 
the  Spaces,  a  b,  c  d,  and  f  g,  between  the  Points  where  the  Vifual  Rays  cut  and 
pafs  through  that  Plane,  confidered  as  a  Pidure,  are  the  proportions  of  the  Repre- 
lentations  of  the  Objeds,  AB,  C  D,  and  F  G  ;  but  their  apparent  Magnitudes  are 
the  portions  ioj  kn *  and  Im  of  the  Ark  hep. 

Let  HG  reprefent  a  fedion  of  the  level  Ground,  or  any  other  horizontal  Plane; 
and  A  B,  CD,  and  F  G,  Objeds  perpendicular  thereto. 

If  I K  be  fuppofed  a  fedion  of  a  vertical  Plane,  the  foot  or  feat  B,  of  the  Ob- 
jed  AB,  will  appear,  on  that  Plane,  at  b;  and  confequently,  Kb  will  reprefent 
the  fpace  of  Ground,  K  B,  between  the  Pidure  and  the  Objed  A  B  ;  i.  e.  it  will 
appear  to  rife  fo  high  on  the  Pidure;  Kd  will  reprefent  the  Space  of  KD,  and  Kg 
of  KG.  So  likewife,  a,  c,  and  f  fhew  how  much  the  tops  of  thofe  Objeds 
appear  to  defcend,  on  the  Pidure. 

Sk.** b  *  "  1  ■  •  ♦  .  -  *  *  ■*  *  1  k  ”  •  1 

5.  Now,  if  the  pofition  of  the  Pidure  be  inclined  to  the  Horizon,  as  a  K,  the 
Objeds  and  the  Eye  remaining  as  before;  the  Rcprefentations  ab ,  c  d,  and  J  gt  on 
that  Plane,  are  very  different  from  the  proportions  of  ab,  cd,  &c.  on  the  Plane  I  K. 

*  By  being  dire£t  before  the  Eye,  I  would  be  underfiood  to  mean,  in  a  vertical  Pofition ;  and  when  a  Plight  Line, 
from  the  Eye,  falling  in  the  middle,  between  its  Bounds,  cuts  the  Plane  perpendicularly. 

For,  it  the  Eye  be  not  in  the  Plane,  or  in  a  continuation  of  it,  the  Eye,  being  confidered  as  a  Point,  can  have 
but  one  pofition,  either  to  a  Plane  or  to  a  Right  Line,  being  produced  ;  however  the  Plane  may  be  fituated,  in  refpect 
of  the  Horizon.  __ 
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But,  the  apparent  proportions,  of  both,  are  the  fame,  at  E;  viz.  the  portions  oil 
the  Ark  btp,  which  meaiure  the  Angles  AEB,  CED,  and  FEG. 

Nor,  is  it  poffiblc  to  be  otherwife;  feeing  that,  the  Objects,  AB,  CD,  &c. 
remain  the  fame,  in  refped  of  each  other;  and  the  fituation  of  the  Eye,  is- not 
varied;  confequently,  the  Angles  AEB,  CED,  &c.  are  not  altered,  and  the 
Objeds  AB,  CD,  &c.  the  Subtenfes  of  thole  Angles,  muff,  neceftarily,  appear 
the  lame,  reprefented  on  any  Surface  whatever,  and  in  any  Pofition,  cuting  the 
Vilual  Rays  EA,  EB,  &c. 

N.  B.  The  Proportions  CD,  and  FG,  &c.  on  AB,  are  the  fame,  as  c  d  and  f  g  on  IK  (A B  being 
parallel  to  JKj;  wherefore,  the  Triangles  AEB,  a  E  b,  alfo  CED,  CED ,  and  c  Ed,  &c.  are 
iimilar;  and  therefore,  as  fg  :  cd,  or  to  ab,  ::  FG  :  CD,  or  to  A  B.  —  —  4.  6.  El. 

Confequently,  Vifual  Rays,  being  cut  by  parallel  Planes,  in  any  pofit'on,  are  not  only  them- 
felves  cut  in  equal  Ratio,  but  alfo  the  Sections,  or  the  Projections  on  the  Planes,  by  their  fedions 
with  the  Rays.  —  —  —  —  —  —  1.  8.  El. 

And,  their  Proportions  are  as  their  Diflances  E  S,  EO,  EP;  i.  e.  as  fg  :  ES  ::  FG  :  EO 
as  F 2  G  2  :  E  P,  and,  as  F  G  :  EQj  (6.  6.  El.)  and  fo  of  any  other. 

Hence,  it  is  manifeft,  that  the  Sections  of  any  fyftem  of  Rays,  by  parallel  Planes,  are  fimilar. 

PROBLEM. 

A  Right  Line  (AB)  being  obliquely  Etuated  in  refped  of  the  Eye, 
at  E,  to  determine  the  Point  D,  to  which  if  the  Axe  of  the  Bye  be 
directed,  the  two  Parts,  AD  and  DB,  fhall  be  feen  under  equal  Angles. 

Without  drawing  the  Vifual  Rays,  or  bifedting  the  Angle  made  by  the  Rays. 

Make  AD  to  A  B,  as  the  diftance  of  the  Point  A,  from  the  Eye  (E)  is  to  the 
diftance  of  the  fame  Point  A,  added  to  the  diftance  of  B.  —  Pr.  32.  El. 
Then,  AD  :  A B  : :  E A  :  EA  +  EB; and,  AD  :  DB;;  EA  :  EB. 

Dem.  The  Vifual  Rays  EA,  ED,  EB  being  drawn,  the  Angle  AEB  is  bife&ed 
by  ED  ;  wherefore,  AD  and  DB  are  feen  under  equal  Angles,  at  the  Point  E, 
For,  if  the  Optic  Angle  AEB  be  bifected  by  the  Right  Eine  ED; 
then  is  A  D  :  D  B  : :  E  A  :  E  B.  —  —  —  3.  6.  El. 

2.  If  the  Axe  of  the  Eye  be  diredled  to  C,  the  middle  Point  of'AB,  then  will 
the  Point  B  be  more  diftindtly  feen ;  becaufe  its  Image  falls  nearer  to  the  Image  of 
C  than  the  Point  A.  And,  if  the  Ark  cf  be  made  equal  c  a,  and  E f  be-drawm,- 
meeting  AB  produced,  in  F;  A  C  will  then  be  to  C  F  as  E  A  to  EF;  and,  not- 
withftanding  the  difference  between  AC  and  CF,  their  Images  on  the  Retina,  and 
confequently  their  apparent  Proportions,  are  equal,  being  feen  under  equal  Angles. 

Now,  if  thofe  Vifual  Rays  are  cut  by  a  Plane  in  the  polition  I  K ;  the  part  a  c,  the 
greater  portion  of  a  f,  will  reprelent  A  C,  the  lefler  Segment  of  A  F  ;  and  c  f,  the 
lefler  portion,  reprelents  C  F,  the  greater  Segment  j 

For,  ftnee  the  Optic  Angle,  A  E  F,  is  bife&ed,  by  E  C  ;  a  c  :  c  f :  :  E  a  :  E  f ;  3.  6. 
alfo,  as  AC  :  CF  ::  EA  :  EF;  confequently,  ac,  cf  reprefent  AC  and  CF. 

3.  If  the  Right  Line  AB  be  produced,  at  the  extreme  A,  cuting  the  Plane  IK, 
at  I ;  the  whole  indefinite  reprefentation  of  that  Line,  on  the  Plane  I  K,  is  the  fec- 
tion  I  K,  of  a  Plane  palling  through  the  Line  A  B  and  the  Eye,  and  terminated  by 
a  parallel  Line  from  the  Eye  (EK)  to  that  Plane. 

For,  becaufe  EK  is  parallel  to  AB,  they  will  appear  to  meet  in  a  Point  at  an 
infinite  Diftance ;  t  which  is  reprefented  by  the  Point  K,  on  the  Plane  IK; 
for,  feeing  that  the  Line  EK  palfes  through  the  Eye,  its  whole  appearance  is 
but  a  Point;  confequently,  the  Point  K  reprefents  the  whole  Line  E  K,  produced 
infinitely;  and  A  B,  infinitely  produced,  will  appear  to  meet  EK  in  that  Point. 
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If  the  Line  A  B  be  produced  on  the  other  Side  of  the  Plane  IK,  and  any 
Point  (G)  be  aflfumed,  between  the  Eye  and  the  Plane;  its  representation,  on  that 
Plane,  is  the  Point  g,  in  which  the  Right  Line  EG,  produced,  cuts  KI  produced  ; 
the  part  Ig,  beyond  the  Interfedlion,  I,  reprefents  1G,  the  portion  of  the  Line, 

A  B,  lying  on  the  fide  of  the  Plane,  IK,  towards  the  Eye ;  as  I  a  or  I  b  repre¬ 
fents  the  part  I  A  or  IB,  on  the  other  Side;  all  which  is  fo  very  obvious,  from 
infpe&ion  of  the  Diagram,  it  is  ■■need lefs  to  fay  more  about  it. 

^  *  f  V'‘  rt  *  .  -  *  ’  *  *  ’  * 

4.  After  the  fame  manner  as  the  apparent  magnitudes  of  Objedls  are  determined, 
lb  are  their  apparent  Diftances,  or  Bearings,  in  refpedt  of  each  other;  viz.  by  the 
Degrees  on  the  Ark  of  a  Circle,  which  meafure  the  Angles  they  make  at  the  Eye. 

Let  C,  D,  and  F,  be  three  Objedls,  and  E  the  place  of  the  Eye.  Fif.  7. 

Draw  the  Vifual  Rays  CE,  D£,  FE;  then,  the  Angles  DEC,  CEF  are 
the  Optic  Angles  of  their  apparent  Diftances,  or  Bearings  at  the  Station  E. 

Notwithftanding  their  real  Diftances  from  each  other,  C  F  is  nearly  double  that 
of  CD,  yet,  the  Angle  CEF,  is  much  lefs  than  the  Angle  DEC;  as  it  is  evi¬ 
dent,  from  the  portions,  cf  and  cd,  of  the  Ark  d  f. 

If  f d  be  fuppol'ed  the  fedlion  of  a  Plane,  the  appearances,  or  places  of  thofe  Ob¬ 
jects  thereon,  are  at  f,  c,  and  d. 

5.  Suppofe  C,  D,  and  F  to  be  Stars,  in  the  unbounded  Expatife  of  the  Heavens, 
at  an  immenfe  diftance  from  each  other  and  from  the  Eye,  at  E. 

It  is  impoffible  to  form  an  Idea  of  their  real  Diftances  or  Situations,  in  refpedt  of 
each  other ;  for,  if  the  Star  C  was  at  B,  and  F  at  G,  or  any  where  elfe  in  the  di- 
redtion  EG,  their  apparent  places  are  ftill  at  c  and  f,  in  an  imaginary  Arch  of  the 
Heavens,  as  it  appears  to  us,  equally  diftant  in  every  part. 

Now,  fince  the  whole  Diameter  of  the  Earth’s  Orbit  is  not  fufficient  to  make 
any  fenfible  difference  in  their  Bearings,  and,  confe^uently,  of  their  apparent 
Places,  in  the  Arch  d  f,  there  cannot  be  any  pofitive  Idea  formed  of  their  real 
Diftances;  for  the  portions  fc  and  cd,  of  the  Arch  fd,  are  the  meafures  of  their 
apparent  Diftances,  only  ;  i.  e.  of  the  Angles  d  E  c,  c  E  f,  or  the  Originals  of  thef'e 
Angles  DEC,  CEF  under  which  they  are  feen. 

Hence  is  conftrudted  the  Celeftial  Globe  or  Sphere,  which  is  a  true  Pidture  of  the 
Heavens,  of  Stars,  &c.  divided  into  various  Figures  called  Conftellations. 

If  dcf  be  fuppofed  a  portion  of  a  Sphere  ;  or,  let  H  I  be  an  entire  Globe. 

It  is  evident,  that  from  its  Center,  E,  which  is  alfo  the  Center  of  the  Arch  df 
(E  being  fuppofed  the  Eye  of  a  Spedlator)  the  Star  C  will  appear  on  the  Globe  at 
o,  and  D  at  s,  &c.  in  the  fame  pofition,  fituation,  and  diftance,  in  proportion  to 
the  Radius,  EH  or  E  o,  to  E  c,  as  in  the  imaginary  Arch  of  the  Heavens,  d  f.  So 
that,  whether  the  real  Star  be  at  A,  B,  or  C,  or  any  where  elfe  in  the  Plight  Line 
EC ;  its  apparent  or  reprefentative  Place,  on  the  Globe  H  I,  will  ftill  be  at  o  ;  and 
confequently,  can  make  no  difference,  in  its  true  Place  thereon  ;  but  its  apparent 
Magnitude  will  be  in  proportion  to  its  Diftance,  nearly. 

6.  Let  AB,  DF,  and  GH  be  three  Objedts,  promifcuoufly  fituated  in  refpedt.  of  Flg-  8* 
the  Eye,  at  E.  It  is  manifeft,  that,  whilft  the  Eye  remains  at  E,  the  three  Ob- 

jedls  muft  neceffarily  appear  the  fame,  upon  any  Surface  whatever,  cuting  the 
Vifual  Rays  EA,  EB,  &c. 

Suppofe  aha  .fedlion  of  the  Rays,  made  by  a  Plane,  andECa  Perpendicu¬ 
lar  from  the  Eye  to  the  Plane,  cuting  it  at  C.  Then,  the  Vifual  Rays  E  A,  EB, 
which  are  neareft  to  the  Point  C,  cut  that  Plane  lefs  oblique  than  E  F ;  and  E  G, 

E  H  are  ftill  more  oblique,  as  they  are  more  remote  from  C.  Whereas,  on  a 
fpherical  Surface  of  which  a  df  h  may  be  fnppoled  a  Sedtion,  being  an  ark  of  a 

Circle,  defcribed  on  the  center  E,  the  Rays  EA,  EF,  EH,  &c.  are  all  perpen- 
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clkular  to  its  Surface,  being  perpendicular  to  the  Ark  C  f  b.  Wherefore,  fince 
E  a,  Ed,  Eg,  &c.  are  equal,  for,  they  are  all  Radii;  confequently,  the  furface  of 
a  Sphere  is  equidift'aut  from  its  Center,  in  every  part;  and,  the  Reprefentations, 

:  a  b,  df  and  g  h,  of  the  Objects  AB,  DF  and  GPI,  on  its  Surface,  are  alfo  their 
true  Appearances,  from  the  Point  of  View  E. 

But,  on  the  Plane,  or  its  Sedtion,  a  h,  the  Objedt  AB,  has  its  Reprefentation, 
.a  b,  nearly  equal  to  b  on  the  Curve;  whereas,  d  f,  it  is  obvious  and  demon- 
fl rable,  is  larger  than  d f ;  and  g  h  Rill  larger  than  g  h ,  as  it  is  more  remote  from 
the  Point  G  ;  nevertheleis,  its  true  appearance  is  g  h  on  the  Curve,  or  Ipherical 
Surface;  for,  they  both  reprefent  the  fame  Objedt,  from  the  fame  Point  of  View, 
which  cannot  vary  in  its  Appearance. 

Therefore,  the  Reprefentations  of  Objedts,  on  various  Surfaces,  and  in  various 
Situations,  although  they  may  differ  greatly  in  Figure,  will,  if  truly  reprefented, 
appear  the  fame  in  the  true  Point  of  View. 

The  three  Objedts  A  B,  DF  and  G  H,  though  of  various  dimenfions,  appear 
equal ;  not  owing  to  their  Diftances,  but  to  their  Pofttions  in  refpedt  of  the  Eye, 
being  feen  under  equal  Angles,  A  E  B,  D  E  F  and  G  E  H  ;  as  the  portions  ab,  df, 
and  gh,  of  the  Ark  C fh ,  indicate.  Whereas,  their  Reprefentations  on  the  Plane, 
of  ■which  ah  is  fuppofed  a  Sedtion,  are  unequal ;  for,  ab,  the  reprefentation  of 
A  B,  being  neareft  to  the  Center  (C)  is  the  leapt ;  d  f  is  greater  than  a  b,  and 
g  h  than  d  f. 

Yet,  it  is  manifeft  that  the  Reprefentations,  a  b,  d  f,  and  g  h,  have  the  fame 
appearance,  to  the  Eye  at  E,  as  their  correfponding  Images,  a  b,  df  and  gh,  oil 
the  fpherical  Surface.  For,  the  Eye  being  in  the  true  point  of  View  (at  E)  they 
are  both  feen  by  the  Rune  Vifual  Rays  as  the  original  Objedts  themfelves  ;  and 
confequently,  under  the  fame  Optic  Angles.  Wherefore,  their  Appearances  are 
the  fame  on  either  Surface  ;  by  Theorem  iff. 


From  what  has  been  advanced  in  this  Sedtion,  it  is  evident  that  there  is  a  manifeft 
difference  betwen  the  Reprefentation  of  an  Objedt,  on  a  Plane,  and  its  true  Ap¬ 
pearance  ;  which  difference  is  the  greater,  as  the  Eye  is  nearer  to  the  Objedt. 
;For,  fince the  Vifual  Rays  muft  neceffarily  cut  any  Plane,  on  which  they  fall,  more 
and  more  oblique,  the  farther  their  Interfedtions  are  from  that  Point,  in  which  a 
perpendicular  Line  from  the  Eye  would  cut  the  Plane  ;  confequently,  the  Repre¬ 
sentations  of  Objedts,  on  a  Plane,  cannot  be  in  proportion  to  their  true  Ap¬ 
pearances,  but  deviate  continually,  more  and  more,  as  they  fall  farther  from  the 
Point  delcribed.  Whereas,  on  a  fpherical  Surface,  which  is  every  where  equally 
,diftant  from  its  Center,  every  Right  Line,  and  in  every  diredtion,  which  tends  to 
its  Center,  is  perpendicular  to  its  Surface,  and. none  of  them  can  be  faid  to  cut  it 
oblique;  confequently,  the  true  Reprefentations,  and  alfo  the  true  Appearances  of 
Objedts,  can  only  be  depidtured  on  the  Surface  of  a  Sphere  ;  that  is,  the  Repre¬ 
sentation  on  its  Surface  and  the  true  Appearance  of  the  Objedt,  from  the  Center,, 
■as  the  Point  of  View,  are  the  fame. 


•Containing  fome  objedtions  to  the  received  Opinion  of  the  Caufe 

of  Vision. 

IN  the  laft  Sedtion  I  have  explained,  demonftrated,  and  briefly  illuftrated  the 
whole  Theory  of  Diredl  Vifion  ;  or  fo  much,  at  leaft,  as  is  effential,  to  give  a 
.’clear  and  juft  Idea  of  Perfpedtive.  To  dwell  longer  on  it,  in  this  place,  is  unnecef- 
fary ;  feeing  that,  Perfpedtive  itfelf,  in  Theory,  is  nothing  more  than  a  continuation 
,of  the  fame  Science.  But,  before  l  enter  upon  the  fubjedt  of  Perfpedtive,  I  fhall,  in 
.this  Section,  give  my  objedtions  to  the  received  Opinion  of  the  caufe  of  Vifion 

It 
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It  is  not  an  eafy  matter  to  remove  Prejudices,  which  are  deep  rooted  ;  efpecially 
if  they  are  ftrengthened  with  the  fandion  of  Men  of  known  abilities.  I  am  at  a 
lofs  to  conceive  why  it  is,  that  the  generality  of  mankind  fo  willingly  impofe  on 
their  own  judgments,  or  are  fo  ready  to  be  impofed  on  by  others  ;  eager  of  beiiw 
amufed  with  deep  and  profound  Dilcourfes,  pretending  to  penetrate  into  the  my^  ' 
fteries  of  Nature;  which,  neither  themfclves  nor  their  Authors  know  any  thing 
of.  In  fad,  we  fee  and  know  nothing  further  than  the  furfaces  of  Bodies;  the 
formation  of  them,  or  their  conftituent  parts,  we  are,  and  ever  fhali  be,  totally 
ignorant  of.  We  daily  fee  the  effeds  of  one  Body  ading  on  another,  and,  by  re¬ 
peated  Experiments,  we  find  their  full  force ;  that  they  are  regularly  and  uni¬ 
formly  the  fame  ;  but,  the  true  caufes  of  thofe  effeds  are  to  us  unknown  ;  we  can- 
mot  form  an  adequate  Idea,  how,  and  in  what  manner  they  ad,  and  produce  fuch 
wondrous  effeds,  although  fo  fimple  in  their  Nature. 

We  have  not  the  lead  Idea  how  a  Solid  can  become  a  Fluid  and  a  Fluid  become 
■again  a  Solid,  by  different  degrees  of  Heat  ;  what  Fire  is  we  know  not,  nor  how 
it  ads  on  Bodies,  fo  as  to  diffolve  fome,  to  change  the  nature  of  others,  and,  in  a 
-great  meafure  to  annihilate  them.  We  know  as  little  of  the  Element  of  the  Air 
we  breathe  in  ;  or,  by  what  means  it  is  often  fo  violently  agitated  in  one  place  (as 
in  high  Winds)  whilft  it  remains  at  reft,  or  has  a  contrary  motion  in  another.  We 
know  not  how  a  Solid  is  diffolved  by  a  Fluid,  and  the  Solid  become  perfedly  li¬ 
quidated  ;  how  two  different  Fluids  mix  and  incorporate,  fo  as  to  be  beyond  the 
power  or  art  of  Man  to  feparate  again,  if  they  have  an  equal  fpecific  Gravity  ;  nay 
two  Solids,  as  Metals,  &c.  may  befo  incorporated  as  to  be  quite  another  kind  of 
Body;  and  the  conftituent  parts,  of  each,  beyond  the  power  of  Art  todiffever,  or 
•  to  diftinguifh  them  apart.  Some  again  may  be  feparated,  if  they  have  not  the  fame 
fpecific  gravity,  as  Gold  or  Silver,  from  any  other  bafer  Metal.  Some  Fluids  can 
never  incorporate  ;  as  Oil  or  Spirits  with  Water,  &c. 

How  a  Fluid  is  compofed,  or  what  form  its  minuteft  particles  are  of,  we  are  to¬ 
tally  ignorant.  Is  it  not  ridiculous  to  fuppofe  Particles,  of  any  Figure  ?  It  is  the 
common  Opinion  that  they  are  globular  ;  becaufe,  the  leaft  drop  of  Water  or  other 
Fluid  aflumes  that  form,  than  which,  nothing  is  more  abfurd ;  becaufe,  perfect 
Globes  may  be  piled  into  a  Pyramid,  as  firm  and  permanent,  almoft,  as  Cubes, 
with  very  little  lateral  preffure ;  confequentlv,  a  Fluid  might  be  fulpended  in  the 
fame  Figure,  if  its  conftituent  Particles  were  folid  Globes.  For,  on  the  fuppofi- 
tion  of  Particles,  they  muft  neceffarily  be  folid,  or  each  Particle  muft,  again,  be 
compofed  of  Particles. 

To  compare  a  Fluid  with  fine  Sand  is  truely  ridiculous.  Sand  will  fupport  itfelf 
in  a  pyramidal  form  ;  and,  if  the  grains  were  perfectly  globular,  it  would  always 
aflume  one,  of  the  figure  of  its  Bafe,  terminating  in  a  Angle  grain  at  the  Vertex. 

It  is  not  fo  with  Fluids  ;  a  Fluid  cannot  reft  till  it  recovers  an  equilibrium  in  every 
part,  prefently  acquiring  a  perfedly  level  Surface.  Befides,  if  its  Particles  were 
globular,  there  muft  be  interftices  between  them  filled  with  Air,  which  cannot 
poftibly  be  incorporated  with  Water,  as,  in  that  cafe,  it  would  be,  to  all  fenfe. 
Alfo,  if  Metals,  & c.  when  in  a  fluid  ftate,  by  means  of  Fire,  were  compofed  of 
globular  Particles,  it  is  reafonable  to  fuppofe  they  would  remain  fo  when  fixed  ; 
confequently,  they  would  be  extremely  porous,  and  admit  Air  to  pafs  freely  through, 
which  is  repugnant  to  common  experience.  No,  fay  thofe  acute  realoners,  it  is 
by  reafon  of  the  Particles  changing  their  Figure  that  they  become  fixed.  Amazing 
truely !  that  the  leaft  particles  of  Matter,  which  I  lhould  fuppofe  (on  their  Hypo- 
thefis)  indivifible,  confequently  impenetrable  and  immutable,  by  any  means,  can 
be  varied  in  their  Shape  or  Figure.  It  is  alfo  amazing,  that,  by  being  globular, 
they  are  fo  eafily  feparated,  when  in  a  Fluid  ftate,  and,  when  fixed,  are  fo  ex¬ 
tremely  difficult  to  diflever. 

If  the  Particles  of  folid  Bodies  are  kept  together  only  by  cohefion,  why  does  not 
the  fame  power  ad  on  them  in  their  fluid  ftate  ?  or  why,  when  the  particles  of  a 
*  I  olid 
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folid  Body  are,  by  any  means,  feparated,  do  they  not  cohere  together  again  ?  or, 
what  reafon  can  be  given,  why  they  fhould  cohere  more  ftrongly  one  way  than 
another;  as  in  Wood  of  all  kinds?  It  is  downright  Sophiftry,  all;  a  language 
without  meaning.  That  Bodies  may  be  feparated  into  Parts  or  Particles  is  undoubt¬ 
ed  ;  but,  that  they  are  compofed  of  Particles,  is  what  1  cannot  give  them  credit 
for.  Every  Body,  whether  Solid  or  Fluid,  before  any  of  its  parts  are  feparated,  is 
one  entire  Mafs  of  Matter. 

Again,  if  Fluids  are  compofed  of  Particles,  and  allowing  them  to  be  tranfparent 
in  their  nature,  their  globular  form  would  render  them,  in  fome  degree,  opake;  fo 
that,  a  Fluid  would  not  admit  of  diftinCt  Vilion  through  it.  Now,  I  am  clearly 
of  opinion  that  all  the  parts  of  a  Fluid  lie  perfectly  dole  to  each  other,  without 
any  Cavities  interfperfed  ;  it  is  impoffible  there  can  be  any;  confequently,  there  is 
not  the  leaft  particle  of  Air  contained  in  Fluids.  If  any  difi'oluble  Body  be  im- 
merfed,  as  Sugar,  See.  in  Water;  does  not  the  Air,  which  is  contained  in  its  ca¬ 
vities,  immediately  afeend  to  the  Surface,  as  foon  as  it  is  at  liberty,  by  the  diflo- 
lution  of  the  immerfed  Body  ? 

The  caufe  of  Tranfparency,  either  in  Fluids,  or,  more  particularly,  in  folid  Bodies, 
is,  to  us,  an  impenetrable  myftery.  It  is  aftonifhing  that  there  fhould  be  diftindt 
and  perfect  Vifion  through  Glafs,  or  pellucid  Stones,;  and,  with  all  the  knowledge 
and  penetration  human  wifdom  can  pretend  to,  we  cannot  form  an  Idea  tending  to 
comprehend  it.  Yet,  this  afpiring,  piefumptuous,  all-fufficient  Man,  would  pre¬ 
tend  to  account  for  the  caufe  of  Vifion,  itfelf,  and  for  all  the  other  Senfes ;  nay  (if 
we  will  take  their  Words  for  it)  for  every  operation  in  Nature.  But  I  fhall  make 
free  to  tell  them,  plainly,  that  they  cannot  account  for  one.  Firft,  let  them  account 
for  their  own  Exiftence  ;  can  they  tell  where  the  firft  fpring  of  felf-motion  begins  ? 
no,  not  fo  much  as  for  the  motion  of  a  Finger. 

As  for  the  generality  of  Mankind,  they  neither  do  nor  are  capable  of  judging  for 
themfelves,  in  many  cafes  ;  and  only  give  their  alfent,  or  diftent  as  they  are  influ¬ 
enced,  or  depending  on  the  judgment  of  others,  whom  they  either  know  or  be¬ 
lieve  to  have  Judgment.  That  this  is  the  cafe,  in  general,  is  certain;  and  is  the 
reafon  why  the  opinions  of  fome  great  Men  are,  though  ever  fo  arbitrary,  adopted 
as  orthodox  ;  becaule,  there  are  but  few  who  dare  venture  to  contradict  them,  and 
think  or  judge  for  themfelves.  And,  becaufe  thofe  Perfons  have  advanced  fome  re¬ 
ceived  and  eftablifhed  truths,  thefe  therefore  conclude,  that  all  which  they  prefume 
to  advance  mull  neceflarily  be  fo. 

Thofe  profound  Gentlemen  knowing  their  own  importance,  and  the  deference 
which  the  World  pays  to  their  Opinions,  are  but  too  apt  to  be  intoxicated  with  it, 
and  often  take  too  much  Confequence  to  themfelves ;  imagining,  that  they  are 
really  endowed  with  a  penetration,  into  the  myfteries  of  Nature,  beyond  the  reft  of 
Mankind.  Or,  from  the  knowledge  they  have  of  Mankind,  the  great  deference 
they  pay  to  their  own  fuperiority  over  them,  and  the  implicit  aflent  which  is  given  to 
all  their  productions,  make  them  forget,  that  they,  as  well  as  the  reft,  are  fallible. 

RefpeCting  Vifion.  It  is  faid  in  Smith’s  Optices,  Page  the  firft,  and  that  from, 
the  Authority  of  Sir  Ifaac  Newton,  u  that  we  fhall  find  it  difficult  to  conceive, 
“  Light  to  be  any  thing  elfe  but  very  fmall  and  diftinCt  particles  of  Matter,  incef- 
“  fantly  thrown  out  from  fhining  Subftances  ;  and  every  way  difperfed  by  Reflec- 
“  tion  from  all  others.”  I  freely  own,  that  I  am  at  a  lofs  to  conceive  how  it  can 
be  Matter,  and  that  for  feveral  reafon s  which  may  be  given. 

Firft ;  it  is  an  indifputable  Maxim,  univerfally  allowed  by  all  Men  of  common 
underftandings,  that  two  Bodies  cannot  occupy  or  fill  the  lame  Space  at  the  fame 
Time  ;  even  Air  cannot  be  where  there  is  already  any  other  Body.  Steam,  or  Water 
expanded,  almoft,  if  not  totally,  excludes  Air  j  confequently,  no  other  Body  can 
occupy  the  fame  Space  where  there  is  Air.  Now,  fince  the  whole  of  Space,  with¬ 
in  our  Atmofphere,  at  leaft,  is  filled  with  Air,  how  can  it  be  alfo  filled  with  Light, 
if  Light  be,  alfo,  a  Body,  compofed  of  Matter  ?  for,  fince  it  is  manifeft,  to  ocular 
3  conviction, 
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convidion,  that,  in  full  Day  Light,  there  is  no  part  of  the  Space  around  us  but 
what  is  wholly  illumined  ;  confequently,  being  wholly,  and  in  every  part,  filled 
with  Light,  if  it  be  a  Body,  Air  mull  be  totally  excluded  ;  agreeable  to  the  General 
Maxim,  that  two  Bodies  cannot  fill  the  fame  Space.  But,  I  prefume,  we^do  not 
find  that  to  be  the  Cafe ;  for,  the  Space  is  filled  with  Air,  and  cannot  poffibly  be 
excluded  by  Light. 

1  exped  it  will  be  alledged,  that  Air,  being  a  Fluid,  is  compofed  of  globular 
Particles  ;  and  that.  Light  fills  up  the  interftices  between  them.  Of  what  fhape 
and  magnitude,  then,  are  the  particles  of  Light,  compared  with  the  particles  of 
Air?' If  Light  be  an  exifting  Medium  it  muft  alfo  be  a  Fluid;  confequently,  its 
Particles  are  alfo  globular.  And,  if  it  be  fuppofed  to  proceed  from  the  Luminary, 
progreffively,  in  Right  Lines,  in  all  diredions,  I  own  I  am  at  a  lofs  to  conceive 
how  that  qan  poffibly  be  effeded,  through  innumerable  globular  particles  of  Air; 
to  fay  nothing  of  the  inconceivable  velocity  of  its  motion,  being  fuppofed  to  pro¬ 
ceed  from  the  Sun  to  the  Earth  in  feven  minutes  and  a  half.  For  which  extremelv 
nice  calculation  we  are  indepted  to  Roemer  ;  who  firft:  obferved,  that  the.Eclipfes  of 
the  Satellites  of  Jupiter  happen,  when  in  Oppofition,  that  is,  when  the  Earth  is 
in  a  Right  Line  between  the  Sun  and  Jupiter,  fifteen  minutes  focner  than  when  in 
Conjundion,  or  the  Sun  in  a  Right  Line  between  the  Earth  and  Jupiter*.  The 
difference  of  the  difiance  of  Jupiter  from  the  Earth,  at  thefe  two  periods,  is  the 
whole  Diameter  of  the  Earth’s  Orbit;  computed  at  more  than  160  millions  of 
Miles ;  half  of  which  is  the  Difiance  of  the  Sun  from  the  Earth.  From  which 
curious  obfervation  it  is  conjedured,  that.  Light  is  projeded,  from  the  Sun  to  the 
Earth,  in  feven  or  eight  minutes  ;  that  is,  the  Sun  being  fuppofed  to  be  conti¬ 
nually  emiting  Light,  it  fills  a  concave  Sphere,  equal  in  Diameter  to  the  Earth’s 
Orbit,  in  that  Time.  Quere  ;  how  is  the  Sun  fupplied  ?  and,  being  Matter,  what 
becomes  of  it  ?  ' 

Now,  admiting  this  extraordinay  obfervation  to  be  truely  calculated,  it  un¬ 
doubtedly  proves  that  Vifion  is  not  inftantaneous,  at  any  difiance  ;  which  feems 
reafonable  ;  but  I  cannot  fee  that  it  proves  the  progreffion  of  Matter  from  Jupiter 
to  us.  Befides,  the  Light  which  proceeds  from  Jupiter,  or  his  Satellites,  is  but 
refleded,  at  fecond  Hand  ;  perhaps,  Light,  coming  immediately  from  the  Sun, 
may  be  much  fwifter  in  its  motion.  I  am  almoft  of  opinion,  that  if  it  were  pof- 
fible  to  lcreen  the  Sun  from  our  fight,  by  the  interpofition  of  an  opake  Body,  dole 
to  its  Surface,  being  removed  in  an  inftant,  that  we  fhould  fee  the  Luminary  in- 
fiantaneoufly  ;  and,  the  whole  Space  between  be  inftantly  illumined. 

The  Law  of  refleded  Bodies,  that  is,  the  velocity  with  which  an  elaftic  Body 
rebounds,  according  to  the  force  by  which  it  is  firft  impelled,  I  am  not  acquainted 
with.  But,  of  this  I  am  well  convinced,  that  the  velocity  of  any  impelled  Body  is 
not  uniformly  regular,  but  is  continually  varying,  and  the  Body,  in  motion,  tend¬ 
ing  to  reft  ;  confequently,  it  cannot  acquire  an  additional  force  by  ftriking  againft 
another  Body,  at  reft,  fo  as  to  rebound  with  the  fame  velocity  by  which  it  was  at 
firft  impelled  ;  and,  if  Light,  as  a  Body,  ads  on  the  fame  Principles,  it  muft 
come,  immediately  from  the  Sun  to  us,  with  a  greater  velocity  than  when  refleded 
from  any  other  Body. 

The  Diftance  of  Jupiter  from  the  Sun  is  computed  at  424  millions  of  Miles  ; 
and  the  Earth  but  81  millions  ;  which,  is  not  one  fifth  part  of  the  Diftance  of 
Jupiter.  Confequently,  the  velocity,  with  which  Light  is  firft  impelled,  muft 
be  greatly  diminifhed  before  it  reaches  Jupiter,  and  more  fo  in  being  refleded  back 
from  Jupiter  to  the  Earth.  I  fliall  endeavour  to  illuftrate  what  I  advance. 

*  It  very  rarely,  if  ever,  happens,  that  they  are  in  a  Right  Line,  in  a  flridt  fenfe;  becaufe,  the  Plane  of  the 
Orbit  of  Jupiter  is  inclined  to  the  Ecliptic,  that  is,  to  the  Plane  ot  the  Earth’s  Orbit,  in  an  Angle  of  one  Degree 
and  20  Minutes.  But,  the  Line  of  the  Nodes,  that  is,  the  Line  of  iilterleftion  of  the  Planes  of  the  two  Orbits, 
is  fuppofed  to  have  a  revolution  (as  the  Moon’s  Orbit  in  19  Years)  but  in  what  time  is  not,  I  believe,  as  yet  deter¬ 
mined.  Confequently,  they  can  never  be  perfectly  in  a  Right  Line,  but  only  when  the  Line  of  the  Nodes  pahes 
through  the  Centers  of  all  the  three;  viz.  the  Sun,  the  Earth,  and  Jupiter,  Wherefore,  at  a  Conjunction,  Jupiter 
will  appear  either  above  or  below  the  Sun,  according  as  he  is  in  the  upper  or  lower  part  of  this  Orbit;  and,  at  an  Op¬ 
pofition,  the  Earth  will  be  either  above  or  below  a  Right  Line  palling  through  the  Centers  ot  the  Sun  and  Jupiter. 
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plate  IL  Let  §  reprefent  the  Sun,  in  the  center  of  our  Syftem,  of  Planets,  &c.  and 
Fiff.  9.  CDEF  the  Earth’s  Orbit,  whofe  femidiameter,  SE*  is  81,000,000,  of  Miles. 

Let  A  B  be  a  portion  of  the  Orbit  of  Jupiter,  and  J  the  place  of  Jupiter  therein  ; 
vvhofe  Diftance,  S  J,  is  above  five  times  SE  or  SC.  Let  ab  be  the  Orbit  of  one 
of  Jupiter’s  Satellites,  in  which  the  Satellite  is  fuppofed  to  be,  at  a,  emerging  from 
behind  Jupiter,  after  an  Eclipfe. 

2.  It  is  affirmed  that  we  fee-Objeds,  only  by  means  of  material  Fays  of  Light,  re¬ 
ceded  from  them  to  the  Eye;  which  imprefs  on  that  Organ  the  perception  of  Vifion. 

Suppofe  the  Satellite,  at  c,  to  be  in  a  direct  Line  behind  Jupiter  ;  it  is  plain 
that  it  could  not  be  feen  at  C  or  E,  becaufe  it  would  be  hid  by  the  Body  of  Ju¬ 
piter  ;  but,  as  foon  as  it  emerges,  that  is,  as  foon  as  it  can  appear,  as  at  a,  in  the 
Right  Line  Ca  or  Ea,  it  becomes  vifible  ;  not,  merely,  becaufe  there  is  no  other 
Body  between,  but  becaufe  it  becomes  illumined  from  the  Sun,  in  the  Right  Line 
Sa  ;  which,  whilft  behind  Jupiter,  from  a  to  b  was  deprived  of  Light. 

Let  S  a  reprefent  a  Ray  of  Light  from  the  Sun  to  the  Satellite  at  a ;  the  Earth, 
at  C,  being  diredly  between.  The  fame  individual  particles  of  Light,  which  pafs 
by  the  Sun  to  Jupiter,  pafs  by  the  Earth  to  Jupiter,  and  back  again,  before  either 
Jupiter  or  the  Satellite  can  be  feen ;  according  to  their  Hypothefis. 

It  is  reafonable  to  luppofe,  that  the  velocity  with  which  thofe  particles  of  Matter 
firft  fet  off,  from  the  Sun,  is  greater  than  when  they  arrive  at  the  Earth  ;  how  much 
then,  muff  it  be  decreafed  before  they  reach  Jupiter?  Which  Opinion,  Rohault 
(Chap.  27,  Art.  34,)  endeavours,  to  confirm,  by  a  comparifon  with  a  conical  Vefiel 
filled  with  Water,  being  raifed,  at  its  Surface,  by  ejeding  in  more  Water  at  the 
Vertex.  The  companion  has  indeed  fome  affinity,  though  a  very  grofs  one,  be¬ 
caufe  Light  is  fuppofed  to  expand  as  it  fpreads  j  by  which  means,  its  dired  motion 
may  be  equible. 

Suppofe  Light  lofes  one  fourth  of  its  velocity  before  it  reaches  Jupiter,  it  can 
have  loft  but  one  twentieth  part  at  the  Earth  ;  and  it  is  reafonable  to  fuppofe,  that 
the  force  with  which  it  returns  from  Jupiter  cannot  be  equal  to  what  it  came  with. 
Suppofe  then  it  has  loft  a  fourth  part  more  of  its  force,  before  it  reaches  the  Earth 
again,  at  C  ;  which,  confidering  how  languid  its  Light  is,  compared  with  the 
Light  of  the  Sun,  is  very  moderate.  According  then  to  this  fuppofition.  Light 
comes  from  Jupiter  to  the  Earth,  with  little  more  than  half  the  velocity  with 
which  it  comes  from  the  Sun,  diredly. 

C  reprefents  the  place  of  the  Earth,  at  an  Oppofition  and  E  at  the  Conjundion  * 
the  difference  m  the  Diftance  of  thofe  two  fixations,  from  Tupiter  to  the  Farid*  il 
C  E,  the  Diameter  of  the  Earth’s  Orbit.  ^  ’  S 

Now  the  motion  of  a  Particle  of  Light  (for  a  Ray,  or  continued  Right  Line  of 
Light,  I  have  no  conception  of)  in  its  paffage  from  the  Sun  to  the  Earth,  is,  I  pre- 
lume,  at  is  firft  and  greateft  velocity,  always  the  fame;  but,  at  J,  it  has  loft  one 
fourth  of  its  force ;  and,  from  J  to  C  again,  it  has  loft  a  fourth  more ;  and  con- 
fequently,  in  its  paffage  from  C  to  E,  which  is  nearly  half  J  C,  it  muft’neceffarilv 
have  loft  one  eighth  of  the  velocity  it  had,  at  its  return  to  C5  at  which  time  the 
calculation  is  made. 

Wherefore,  the  motion  of  Light,  from  C  to  E,  has,  at  moft,  but  half  the- ve¬ 
locity  it  has  from  S,  to  C  or  E,  diredly  ;  and,  it  pafl'es,  according  to  Roemer’s  cal¬ 
culation,  from  C  to  E  in  15  Minutes;  confequently,  it  pafles  from  S  to  E  (with 
double  velocity)  in  a  fourth  part  of  the  time,  that  is  in  3  minutes  and  2  quarters 

But,  if  the  velocity,  to  and  again,  be  regular  and  uniform  (which  I  believe  is 
contrary  to  the  laws  of  motion,  of  Bodies  impelled  and  refleded  again)  being;  1 
minutes  in  paffing  from  C  to  E,  half  of  which,  SE,  muft  confequently  take  7 
minutes  and  a  half.  For  a  Satellite,  emerging  at  a,  when  the  Earth  is  at  C  ap¬ 
pears  7  minutes  and  a  half  fooner,  and  at  E  7  minutes  and  a  half  later,  than  at  D 
or  F,  where  the  diftance  of  Jupiter  from  the  Sun  and  the  Earth  is  equal  accord¬ 
ing  to  the  calculations  made  by  the  ableft  Men.  But  fince  it  is  not  poffibje,  or,  at 

5  leaft, 
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leaft,  probable  that  the  Velocity  of  Light  can  be  uniforrii  and  equal,  at  all  ij>if- 
tances  from  the  Sun  (if  it  has  any  motion  at  all)  the  greateft  velocity  muft  be  at- 
its  firft  emiffion  from  the  Luminary  ;  and  confecluently,  it  takes  lefs  time  in  palling 
from  the  Sun  to  the  Earth  than  in  its  return  from  Jupiter; 

3.  It  is  certain  that  no  opake  Body,  I  mean*  fuch  as  are  not  himinouS,  can  be 
feen  at  a  great  Diftance;  unlefs  its  magnitude  be  fufficient  to  obftruCt  a  great 
quantity  of  Light,  when  oppofed  to  a  luminous  Body;  or,  when  it  is  fo  lituated, 
in  refpeCt  of  a  luminous  Body,  that  the  Light,  it  receives  from  the  Luminary,  is 
reflected  again  *  j  of  which,  the  various  appearances  of  the  Moon  is  fufficient 
proof.  Confequently  we  could  not  difeern  either  Jupiter  of  his  Satellites  (whofe 
immenfe  Diftance  is  more  than  feventeen  hundred  times  the  Moon’s  Diftance)  if 
they  were  not  illumined  by  the  Sun. 

Jupiter  being  a  fuperior  Planet,  that  is,  he  moves  in  an  Orbit  beyond,  yet  con¬ 
centric  with  the  Earth’s,  he  is,  confequently,  always  illumined  on  that  Face  to¬ 
wards  the  Earth  ;  and  confequently  (being  of  immenfe  magnitude)  may  always 
be  feen,  when  above  the  Horizon,  by  the  naked  Eye;  except  when  in  near  vici¬ 
nity  with  the  Sun.  But  the  Satellites  are  fecondary  Planets  or  Moons  (of  which 
Jupiter  has  four)  accompanying  the  primary  ones,  as  the  Moon  does  the  Earth  ; 
and  are  fo  very  fmall,  in  comparifon  of  their  primaries,  that  they  cannot  be  feen. 
at  that  diftance  without  a  good  Telefcope. 

Now,  if  thofe  Satellites  cannot  be  feen,  after  they  emerge  from  behind  Jupiter, 
until  the  Light  (which  is  always  ready,  at  hand,  to  illumine  them)  is  reflected, 
back  again,  from  the  Satellite  to  us  ;  and,  fuppofe  this  Light  to  be  a  material  Bo¬ 
dy,  I  am  firmly  perfuaded  that  they  would  never  be  feen  at  all,  by  us ;  fuch  an 
immenfe  Space,  from  a  to  E,  above  500  millions  of  Miles,  for  Matter  to  be  pro¬ 
jected  in  about  45  minutes,  is  beyond  the  power  of  my  reafoning  faculties  to  find 
credit  for  (with  God  nothing  is  impoffible.)  Befides,  they  not  only  refleCt  the 
Light  direCtly,  but  alfo  obliquely,  in  all  Directions,  filling  a  Hemifphere ;  which* 
I  ffiould  fuppofe,  is  too  grofs  an  improbability  (being  Matter)  to  gain  credit  with 
a  thinking  rational  Being;  let  thofe,  who  can,  find  belief  and  give  credit  for  it. 

The  whole  of  this  Phenomenon  I  fuppofe  is  this ;  (for  I  have  never  feen  the 
Experiment ;  as  it  muft:  require  extraordinary  Telelcopes,  which  magnify  to  a  great 
degree,  to  difeern  the  emerlion  diftinCtly)  either  it  is  impoffible  to  perfeCt  Tele- 
fcopes  fufficient  to  difeern  the  emerfion,  till  after  the  Satellite  is  confiderably  ad¬ 
vanced  from  behind  Jupiter ;  and  alfo,  from  the  near  vicinity  of  the  Sun,  when 
in  Conjunction  with  the  Earth,  at  E,  whofe  fuperior  fplendor  muft  hinder  the 
Satellite  from  being  feen,  for  fome  time ;  together  with  the  fo  much  greater  Dil- 
tance,  than  when  at  C ;  which,  I  know  from  my  own  obfervation,  renders  them 
fcarcely  vifible,  with  a  common  rcfleCtor;  all  which,  may  concur  to  render  it  in- 
vifible  for  15  minutes,  after  it  might  be  vifible  from  C.  Fori  make  not  the  leaft 
doubt,  that  their  motions  and  revolutions  are  as  regular  and  equal  as  the  motion  of 
the  Earth  itfelfj  which,  to  us,  is  the  only  ftandard  meafure  of  Time. 

4.  If  we  fee  Objects,  only  by  means  of  material  Rays  of  Light  paffing  from 
the  Object  to  the  Eye  ;  by  what  means  are  opake  Objects,  which  are  immerfed  in 
Shade,  feen  at  all?  as  they  do  not  receive  Light,  immediately,  from  any  luminous 
Body;  nor,  perhaps,  from  any  other,  oppofed  to  them,  by  reflection.  But,  with 
fuch  reafoners,  who  can  give  what  properties  they  pleafs  to  Matter,  there  is  no 
arguing ;  feeing  that*  they  can  make  Light  refleCt  and  rebound  from  one  ObjeCt 
to  another,  at  pleafure.  But,  are  not  thofe  ideal  properties  of  Light  of  their  own 
creating,  entirely?  That  Light  is  reflected  from  one  opake  ObjeCt  to  another  is 
beyond  a  doubt ;  but,  that  real  Matter  is  projected,  to  and  again,  in  every  direction, 
I  cannot  acquiefce  in. 

*  Bv  Light  being  re  flexed,  I  would  not  be  Under  flood  to  mean,  that  there  is  any  kind  of  real  Matter  proj&fled 
from  the  reflecting  Body;  but  only,  by  being  illumined,  itfelf,  it  becomes,  in  fome  degree,  luminous,  la  a»  to  lnine 
with  its  borrowed  luflre,  and  illumine  others.  T 
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Plate  II.  Let  A  B  reprefent,  what  is  called,  a  Ray  of  Light,  from  fome  luminous  Objeft, 
Fie-,  io.  011  any  Surface,  as  CD. 

’  I  (hall  fuppofe  this  Ray  of  Light  to  be  a  phyfical  Right  Line,  the  lead  in  its  di- 
.  mentions  of  breadth  and  thicknefs,  that  can  be  conceived;  confequently,  this 
phyfical  Ray  of  Light  can  ftrike  any  Surface,  on  which  it  falls,  in  a  phyfical  Point 
only,  the  (mailed  that  can  be  conceived. 

Now  by  the  laws  of  Reflexion,  according  to  all  the  writers  on  Optics,  when¬ 
ever  a  Ray  of  Light  ftrikes  or  impinges  on  any  Body,  it  is  reflected  again  from  that 
Body,  making  an  equal  Angle  with  a  Right  Line  (B  F)  perpendicular  to  the  Sur¬ 
face,  at  the  Point  in  which  it  ftrikes  the  Surface*.  Or,  if  it  be  a  Plane  Surface, 
it  makes  equal  Angles  with  the  Plane  (ABIrrEBK)  both,  the  Original  Ray,  A  B, 
which  is  called  the  incident  Ray,  and  the  reflected  Ray,  BE,  being  in  a  Plane, 
which  is  vertical  to  the  other  Plane. 

It  is  reafonable  to  conclude,  if  this  Ray  of  Light,  A  B,  be  material,  and  it  is  by 
means  of  material  Rays  ftriking  the  organs  of  Sight,  that  Vifion  is  performed,  or 
the  fenfe  of  Seeing  is  effected,  that,  the  Point  B  could  only  be  feen  by  an  Eye 
placed,  any  where,  in  the  direction  of  BE,  as  at  E;  BE  being  considered  as  the 
fame  individual  Ray,  A  B,  reflected  or  broken  at  the  Surface,  in  the  Point  Bf .  It 
is  certain,  that  if  the  furface  C  D  be  Water,  or  a  polifhed  Mirrour,  the  Image  of 
any  Obje£t,  at  A,  will  be  feen  at  B,  by  the  Eye  at  E,  or  fome  where  in  the  di¬ 
rection  B  E,  only. 

But  experience  convinces  us,  that  the  Point  B,  or  any  other  Point  in  the  Sur¬ 
face  C  D,  may  be  feen  as  perfectly  in  a  thoufand  other  Directions  ;  as  at  F,  G,  H, 
&c.  Confequently,  if  Eyes  were  placed  all  around,  within  the  compafs  of  a 
Hemifphere,  of  which  the  Plane  C  D  may  be  confidered  as  the  Bale,  or  being  ele¬ 
vated  but  a  few  Degrees  above  the  Plane  C  D,  the  Point  B  may  be  feen  by  them 
all,  at  the  fame  moment  of  Time.  . 

Now,  Since  the  Point  B  can  receive  but  one  Ray  of  Light  from  the  luminous 
Body,  how  can  that  identical  Ray  be  reflected  in  ten  thoufand  Directions,  in  all 
Directions  above  the  Plane  C  D,  and  thofe  Rays  to  be  material  ?  at  the  fame  Time, 
the  whole  Space  is  filled  with  Air  in  every  part.  But,  the  fame  Eyes  can  alfo  fee 
every  other  phyfical  Point  in  the  whole  Surface  CD,  as  C,  D,  &c.  confequently, 
every  Point  in  the  Surface  muft  alfo  refleCt  Rays  in  all  Directions,  eroding  and  cut-* 
ing  the  former  in  every  Point ;  which,  unlefs,  not  only  two,  but,  an  infinite  num¬ 
ber  of  Bodies  may  occupy  the  fame  Space,  and  at  the  fame  Time,  cannot  poffibly 
be,  on  the  fuppofition  that  Light  is  a  material  Body. 

5.  Again.  Since,  as  I  have  obferved  before,  it  is  aflerted  that  Vifion  is  perform¬ 
ed  by  means  of  thofe  material  Rays  of  Light,  which  enter  the  Aperture  of  the 
Eye,  and,  impinging  on  the  Retina,  affeCts  the  Optic  Nerves  with  the  perception 

*  It  is  advanced  by  Sir  Ifaac  Newton,  (Prop.  8,  Part  3.  of  the  Second  Book  of  his  Optics)  that  Light  is  reflected 
from  Bodies  before  it  impinges  on  their  Surfaces.  But  I  mult  own,  that  in  all  the  feven  reafons  he "«ives  for  that 
Opinion,  I  cannot  find  one  of  weight,  nor  all  of  them  together,  fufficient  to  prove  it.  Which,  Smith,  from  that  au¬ 
thority,  and  from  Sir  Ifaac’s  firft  and  fourth  Quere,  endeavours  to  prove,  is  not  reflected  immediately  in  an  Angle, 
but  makes  a  regular  parabolic  kind  of  curve,  at  a  very  fmall  dilhince  from  the  Body,  which  he  calls  the  fpace  of  acti¬ 
vity;  and  which  fpace,  he  fays,  is  fo  extremely  l'mall,  that,  confequently,  in  phyfical  Experiments,  the  incurvation  of 
a  Ray  ot  Light  may  be  confidered  as  performed  in  a  phyfical  Point.  Emerfon  fays  (in  a  Scholium  to  Prop.  1.  of  his 
Catoptrics)  that  the  Curve,  deferibed  by  a  Ray  of  Light,  is  lb  extremely  fmall,  that  it  may  be  looked  upon  as  a  Angle 
Point. 

It  is,  to  me,  aftonifhing,  how  any  Perfon  dare  prefume  to  advance  fuch  Opinions !  and,  for  what  purpofe  they  do 
advance  them,  except  it  be  to  make  the  World  have  a  high  veneration  for  their  extraordinary  fagacity  and  penetra¬ 
tion.  Can  they,  eiiher  by  experiment  or  otherwife,  prove  the  truth  of  their  Hypothecs?  or  do  they  fuppofe  man¬ 
kind  fo  credulous  as  to  give  them  credit  for  it,  from  the  ridiculous  experiment  of  a  Hair,  or  of  the  Knives,  and  fringes 
of  Colours  produced  by  them  ?  And  yet  it  is  certain,  that  fome  (not  to  be  behind  them  in  penetration)  either  do  or 
pretend  to  do ;  for  I  have  heard  the  fame  thing  advanced,  verbally,  by  a  Perfon  who  has  a  tolerable  fhare  of  mathe¬ 
matical  knowledge. 

f  See  Fig.  10.  No.  2.  A  B  is  fuppofed  to  be  an  incident  Ray,  and  C  D  the  reflected  Ray ;  making  a  Curve,  B  E  C; 
before  it  touches  the  Surface  G  H;  which  Curve  is  performed  in  fo  fmall  a  Space,  that  the  Points, B  and  C,  are  l'up- 
pofed  to  coincide.  Quere  ;  how  is  the  Curve  to  be  afeertained,  and  determined?  or,  how  lhall  we  have  convidtion 
that  it  does  not  touch  the  Surface,  G  H  ? 
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vof  the  Objedts  from  which  they  flow,  how  (hall  we  account  for  Vifion  through 
Glafs,  or  much  harder  diaphanous  Subdances,  as  Cry  dal,  or  Adamant  ?  which"  is 
.  impenetrable,  by  any  tool  made  of  the  hardeft  Steel. 

Let  any  objedt,  as  A  B,  be  feen,  by  an  Eye  at  E,  bv  means  of  the  Vifual  Rays 
AE,  BE,  &c.  and,  let  any  tranfparent  uncoloured  Stone,  as  Cryftal,  &c.  be  in- 
terpofed  diredtly  between  the  Eve  and  the  Obje&,  as  C  D,  of  any  thicknefs ;  having 
its  oppofite  Surfaces  parallel  Planes,  and  well  polifhed.  The  Objedt,  A  B,  will 
•  be  feen  through  it  inftantaneoufly,  as  reprefented  at  a  b,  with  every  circumftance 
of  Colour,  &c.  * 

Now,  I  fhould  be  glad  to  know,  how  or  by  what  means  thofe  Rays  of  Light, 
tranfmited  or  reflected  from  the  Objedt  (A  B)  to  the  Eye  (at  E)  pafs  in  an  inftant 
through  this  folid  Body  of  Cryftal  or  Adamant,  if  they  are  material?  and  firft,  I 
.fhould  be  glad  to  know,  what  is  the  caufe  of  Tranfparency  ?  or,  in  what  the  diffe¬ 
rence  confifts,  between  tranfparent  and  opake  Bodies  ? 

The  reafons  given  by  Sir  Ifaac  Newton,  in  the  third  part  of  the  fecond  Book, 
and  which,  Smith,  in  his  Optics  (Ch.  8,  P.  95)  has  very  wifely  copied,  word  for 
word,  concerning  the  caufe  of  Tranfparency,  Opacity,  and  Colours,  in  Bodies,  is 
but  little  to  the  purpofe;  it  does  not  convey,  to  me,  the  leaf!  Idea  of  the  caufe  of 
Tranfparency,  and  how  Vifion  is  conveyed  through  tranfparent  Mediums,  in  every 
diredtion,  inftantaneoufly. 

The  learned  and  reverend  Dr.  Harris,  in  his  Lexicon,  tells  us  (under  the  article 
Tranfparency)  that,  a  diaphanous  or  tranfparent  Body  is  one  which,  probably,  has 
its  Pores  all  Right  or  Diredt,  and  nearly  perpendicular  to  its  Surface. 

By  the  Pores  being  all  right  or  diredt  is  meant,  1  prefume,  that  they  go  diredtly 
through,  in  Right  Lines,  without  any  obftrudtion ;  that  they  are  perpendicular*, 
or  nearly  fo,  to  the  Surface,  1  mull  needs  fay,  he  was  extremely  fagaeious  who 
firft  found  out  that  extraordinary  quality.  But  how  lhall  we  interpret  the  Word, 
probably?  is  it  not  indeed  a  tacit  acknowledgement,  that  it  is  all  nothing  more 
than  Conjedture?  I  cannot  fay  that  it  is  even  a  probable  Conjecture. 

I  am  afraid  that  the  Doctor  was  not  very  happy  in  his  memory;  for,  in  another 
place  he  tells  us  (under  the  article  Diaphaneity)  that  the  Pores  of  a  diaphanous 
Body  are  fo  ranged  and  difpofed,  that  the  Beams  of  Light  can  pafs  freely  through 
them,  every  way ;  which  plainly  contradidts  the  former  aflertion,  that  they  are 
nearly  perpendicular  to  its  Surface;  and  which,  in  reality,  is  faying  nothing,  be- 
caufe,  a  Surface  may  be  made  at  pleafure;  and  we  cannot  fuppofe  that  Pores 
can  change  their  Pofition,  as  a  Surface  may  be  altered,  at  difcretion  ;  or  how  a 
Ray  of  Light,  in  palling  through  a  triangular  Prifm,  can  be  nearly  perpendicu¬ 
lar  to  both  Planes,  1  am  at  a  lols  to  devile. 

For  my  part,  I  look  on  it  as  ridiculous  and  prefuming,  to  tell  us  that  Glafs  and 
all  tranfparent  Bodies  are  full  of  Pores  and  minute  Interftices,  through  which  the 
Rays  of  Light  have  a  free  paftage ;  becaufe,  thefe  Pores  muft  be  in  every  part 
of  it,  and  in  all  Diredtions;  neither  can  there  be  any  folid  part,  between  one  Pore 
and  the  contiguous  or  adjoining  Pores  ;  for,  if  there  be,  it  muft  neceflarily  impede, 
or  entirely  flop  the  progrefsof  fome  Rays  of  Light  in  their  paflage  to  the  Eye,  and, 
confequently,  will  prevent  the  Vifion  of  the  Objedt  from  being  perfedt.  Where¬ 
fore,  lince  the  Pores  are  fo  very  numerous,  have  no  folid  part  between  them, 
and  that,  in  all  Diredtions;  for  it  is  plain,  that  they  are  not  confined  to  one  pofi¬ 
tion,  but  muft  lie  in  all  diredlions,  which  is  evident ;  for,  turn  the  Glafs  or  Cryf¬ 
tal  (C  D)  as  you  pleafe,  the  perception  of  the  Objedt  is  as  diftindt  as  before  ;  from 
which  it  is  clear,  that  the  Pores  muft  be  the  fame  in  all  Diredtions,  and  then,  l 
would  afk,  what  becomes  of  the  folid  Body?  for,  in  reality,  it  muft  be  all  Pores. 

It  is  an  infult  on  our  Underftandings,  on  our  Reafon,  and  on  common  Senfe,  to 
foppofe,  or  for  any  perfon  to  attempt  to  perfuade  us,  that  Glafs,  or  Adamant, 
the  moft  compadt  of  Stones,  is  more  pervious,  or  that  the  Pores  are  more  diredt 
than  in  fo  ft  Wood,  or  in  any  Wood;  which  everyone,  who  has  cotilidered  it, 
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Plate  II.  knows  to  be  full  of  Pores  (like  Veins  in  the  animal  Body)  through  which  the 
Juices  pafs  for  its  nutriment ;  and,  in  many  kinds  of  Wood,  they  are  perceivable 
by  the  naked  Eye,  and  lie  in  diredl  Lines.  Can  any  Perfon  perfuade  himfelf,  that 
the  Pores  are  more  numerous,  or  more  diredl,  or  that  they  are  more  capacious,  lo 
as  to  admit  a  freer  paflage,  through  Adamant,  for  the  mod  fubtle  Fluid  whatever 
(which  I  will  fuppofe  Light  to  be)  than  through  a  thin  pi^ce  of  Wood  ;  in  which 
the  Pores  are  obvious,  and  clearly  vifible?  Air,  which  is  much  denier  than  Light, 
or  Water,  hill  denier  than  Air,  has  a  free  padage  through  ;  but  not  through  Glafs, 
I  prefume.  Yet,  if  you  oppofe  it  to  a  Candle  (being  cut  very  thin  acrofs  the 
Pores)  you  may  perceive,  indeed,  a  few  fcattered  Rays  of  Light  pafs  through,  but 
very  far  from  having  didindt  Vilion  of  the  Candle,  or  even  the  out  Line  of  the 
Flame,  only.  The  realon  is  very  obvious;  becaufe,  the  parts,  between  the  vifible 
Pores,  being  more  condenfed  and  compadt,  receive  the  Light  which  falls  on  them, 
and  either  abforb  Nor  refledt  it ;  which,  therefore,  does  not  pafs  through  to  the 
Eye ;  confequently,  the  parts  of  the  Objedt,  which  are  in  a  diredl  line  to»  the  Eye, 
cannot  be  feen;  therefore,  the  Viiion  of  the  Objedt  is  imperfedt. 

As  this  is  evidently  the  cafe  when  it  is  oppofed  to  a  luminous  Body,  which  is 
feen  by  its  own  Light;  what  will  be  the  confequence  when  it  is  oppofed  to  an 
opake  Body,  which  (as  we  are  told)  is  feen  only  by  means  of  refle&ed  Light  ? 
Why,  that  there  is  not  the  lead:  appearance  of  it  to  be  feen  at  all ;  not  even  through 
fine  oiled  Paper,  which,  I  mud  needs  fuppofe,  is  infinitely  more  porous  than  any 
Glafs  or  Stone  whatever. 

Whereas,  through  perfedtly  pellucid  Subdances,  every  vifible  Point,  in  any  Ob- 
jedt  whether  luminous  or  opake,  is  didindtly  feen,  without  the  lead  impediment; 
confequently,  if  Light  be  material,  and  a  Ray  is  tranfmited  from  every  Point,  in 
a  vifible  Surface,  to  the  Eye  (for  every  phyfical  point  may  be  feen)  and  if  thofe 
Rays  are  conveyed  through  tranfparent  folid  Bodies,  they  mud  neceflarily  pafs 
through  Pores,  diredl  in  all  pofitions. 

Now  I  am  fully  convinced,  that  the  Pores  in  Glafs,  &c.  are  of  thofe  ingenious 
Gentlemen’s  own  creating  ;  who,  when  they  are  at  a  lofs  for  proof  of  certain 
Hypothefes  (for  want  of  better). they  imagine  Bodies  to  poflefs  fuch  and  fuch  qua¬ 
lities  as  may  bed  anfwer  their  purpofe.  But,  are  thofe  Chimeras,  of  their  own 
fertile  imaginations,  to  pafs  on  the  World  for  real  exidencies?  are  the  Conclufions 
drawn  from  fuch  Premifes  candid  ?  by  no  means,  they  are  very  difingenuous,  in- 
fomuch  that,  I  deny  it  to  be  in  the  power  of  any  Man,  to  give  ocular  or  other  de- 
mondrative  proof  that  there  are  Pores  in  Glafs  or  tranfparent  Stones ;  and,  1  do 
believe  that  the  mod  pellucid  fubdances  are  the  freed  from  Pores ;  for  all  porous 
Bodies  are  compredible  into  lefs  compafs,  which  neither  Glafs  nor  Stones  can  pof- 
fibly  be  ;  nor  Water,  which  is  perfedlly  tranfparent. 

Pores  are,  in  my  opinion,  rather  the  caufe  of  Opacity  than  of  Tranfparency  in 
Bodies,  feeing  that,  they  abforb  the  Light  in  their  recedes.  Yet,  I  do  not  fuppofe 
that  all  Bodies,  as  W~ood  or  Metals,  which  are  the  freed  of  the  kind  from  Pores, 
have  any  degeee  of  tranfparency,  but  when  they  are  exceeding  thin  ;  as  leaf  Gold, 
&c.  but,  they  approach  nearer  to  tranfparency  than  the  more  grofs  and  porous 
kinds.  The  real  caufe  of  Tranfparency,  and  how  Vifion  is  conveyed  through 
tranfparent  Bodies,  are  (I  am  firmly  perluaded)  among  the  hidden  myderies  of 
Nature,  which  is  not  given  Man  to  explore. 

6.  It  is,  I  believe,  a  Paradox,  not  eafily  accounted  for;  that,  if  two  triangular 
Prifms,  of  Glafs  or  other  diaphanous  Subdance,  having  equal  Angles,  are  fo  placed 
Fig.  12.  together  (as  ABC,  BCD)  that  the  outfide  Faces  (A  B  and  CD)  arc  parallel,  we 
have  diredl  Vifion  through  them  both  (from  the  Eye,  at  E,  to  an  Objedt  at  F) ; 
whereas,  if  either  of  them  (as  BCD)  be  taken  away,  the  Objedt  is  lod  to  fight 
from  that  Point  of  View,  by  reafon  of  the  fuppofed  refradtion  of  the  Rays  of 
Light,  in  pading  through  the  Prifm  ABC. 
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Now,  if  the  Pores,  through  which  the  Rays  Ea,  Eb,  &c.  pafs,  go  diredly 
through  both  Prifms  (from  a  to  c,  and  from  b  to  d)  how  can  they  be  varied  by  the 
removal  of  one  of  them  ?  the  taking  away  of  one  Prifm  can  certainly  have  no  ef- 
fea  on  the  Pores  of  the  other,  fo  as  to  alter  their  Direaion  ;  yet  (whatever  be  the 
Caufe)  it  is  certain,  if  either  Prifm  (as  BCD)  be  removed,  that  the  Vifion,  of 
the  Objea  F,  is  turned  afideout  of  a  Right  Line,  and  totally  loft  to  fight,  from 
that  Station  ;  for,  it  will  be  leen  by  an  Eye  at  E,  and  not  at  E,  and  appear  to 
be  in  the  direaion  E  F.  Or,  the  Objea,  at  F,  being  removed  to  G;  will  appear 
to  be  at  F,  in  the  direaion  of  EF;  and  F  will  be  its  apparent  place. 

Again  ;  if  the  Pores  go  direa  through  Glafs,  &c.  the  Rays  of  Light  do  not 
flop  at  the  Surface,  and  confequently,  they  cannot  fuffer  either  Refleaion  or  Re- 
fraaion  by  it.  For,  I  prefume,  the  true  definition  of  a  Pore  is  a  frnall  Cavity  or 
Interftice,  which  admits  a  free  paftage  for  Fluids.  If,  therefore,  they  do  enter, 
and  pafs  freely  through,  how  can  the  lurface  afted  them  ?  or  how  can  the  Rays  of 
Light,  if  Light  is  a  Body,  be  turned  afide,  within  the  Glafs,  in  any  other  direc¬ 
tion  than  that  of  the  Pores  ? 

It  is  affirmed  and  allowed,  that  the  Angle  of  Refraaion  is  always  to  that  of 
Incidence  in  a  certain  Ratio  or  Proportion  ;  and  fince  the  Angle  of  Incidence  may 
be  any  Angle  at  pleafure,  it  necefiTarily  follows,  that  Light  palfes  freely  through  in 
all  Direaions ;  which  (according  to  the  eftablifhed  Hypothefis,  that  it  is  corporeal) 
implies  Pores  in  all  Direaions,  according  to  one  of  the  Doaor’s  Definitions;  and,  if  it 
were  poffible  for  Pores  to  go  right  or  direa  through,  in  all  Direaions  (which  is 
repugnant  to  reafon  and  abfurd  to  fuppofe)  the  whole  Prifm  mull  be  all  Pores; 
which  omniporous  quality,  being  attributed  to  any  kind  of  bodily  Subftance,  I 
am  perfuaded,  no  Man,  in  his  fenfes,  will  acquiefce  in. 

7.  I  (hall  juft  give  one  more  objeaion  to  the  materiality  of  Light,  and  conclude 
this  Seaion,  and  Subjed. 

Suppofe  the  Eye,  at  E,  viewing  an  Objea,  A  B.  There  is  fuppofed  to  be  Rays  Fig.  73. 
of  Light,  A  E,  BE,  &c.  tranfmited  from  every  point  to  the  Eye,  forming  an 
Image  of  the  Objea  on  the  Retina,  which  is  generally  allowed  to  be  inverted  ; 
although  a  late  writer  has  given  fome  reaions  to  the  contrary.  Be  that  as  it  may,  it 
is  certain,  that  if  thofe  Rays  of  Light  enter  the  Eye,  they  muft  pafs  through  the 
Aperture  or  Pupil,  and  converge  to  a  Point  (E)  within,  before  they  can  diverge 
againto  form  an  Image  of  the  Objea ;  at  a  c  b. 

Now  if  the  Eye  be  fo  fituated  (in  refpea  of  Diftance)  to  the  Objea,  that  the 
extreme  Rays,  AE  and  B  E,  incline  to  each  other  in  an  Angle  (A  EB)  not  exceed¬ 
ing  40  Degrees  ;  it  is  certain,  that  the  Eye  is  capable  of  taking  in  the  whole  of 
that  Objed  at  one  View  ;  although,  every  part  cannot  be  diftindly  feen  at  once. 

Every  phyfical  Point,  in  the  furface  of  the  Objea,  as  G,  D,  F,  &c.  is  fuppofed  to 
tranfmit  a  Ray  of  Light  to  the  Eye,  as  well  as  in  all  other  Diredions,  at  the  fame 
moment  of  Time.  Confequently,  the  whole  fyftem  of  Rays  generate  a  Cone  or 
Pyramid  of  Rays,  dole  wedged  together  in  every  part ;  which,  all  enter  the  Eye  at 
the  fame  inftant,  palling  through  a  Point  of  the  fame  dimenfion  as  one  fingle  Ray? 
at  E,  the  Vertex  of  the  Pryamid  or  Cone ;  which  Circumftance  is  fo  egregioufly 
abfurd,  that  it  is  fufficient,  in  my  opinion,  to  refure  all  that  can  be  alledged  con¬ 
cerning  the  Rays  of  Light  being  material. 

For,  can  a  great  quantity  of  Air  (the  rareft  Fluid  that  we  are  acquainted  with) 
pafs  through  a  Pin-hole  in  an  inftant?'  Will  it  not  (like  Water)  require  more  or  lels 
time,  according  to  the  dimenfion  of  the  Hole,  to  pals  through  ?  can  any  force 
drive  the  lame  quantity  of  Air  through  a  Hole  of  half  an  inch  in  Diameter,  in 
the  fame  Time  as  through  one  of  an  Inch  ?  No  ;  the  ratio  of  the  Time  required, 
with  the  fame  force,  will  ever  be  in  proportion  to  the  area  of  the  Aperture; 
that  is,  the  ratio  of  different  Apertures,  to  each  other,  is  equal  to  the  ratio  of  the 
Time  required,  with  equal  force. 
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And  yet,  a  Pyramid  of  Light,  whofe  Bafe  is  equal  to  St.  Paul’s  Cathedral,  nay, 
•■millions  of  times  greater  (for  the  Eye  can  take  in,  not  only  the  Sun,  but,  a  great 
part  of  the  Hemifphere,  at  once)  and  its  Altitude  of  any  dimenfion,  as  far  as  the 
fixed  Stars  ;  yet,  I  fay,  thisprodigious  Pyramid  of  Light,  a  material  Body,  a  Fluid, 
*can  pafs  (without  any  known  impulfe)  through  ten  thoufand  imaginary  Pores  in 
the  Cornea,  in  their  paflage  to  an  imaginary  Point  within  the  Eye;  through  which, 
the  whole  is  conveyed  in  an  inffant,  to  the  feat  of  Vifion  ;  and  what  becomes  of  it 
after?  the  Eye  muff  be  very  capacious  to  contain  it  all.  Nay,  more;  the  very 
fame  Bafe,  or  Gbjedt,  can  fend  forth  millions  of  Pyramids  of  Light,  to  other  Eyes 
all  around,  at  the  fame  Time,  and  in  all  Dire&ions.  Impoflible!  being  Matter. 
Can  any  Perfon  form  an  Idea,  to  comprehend  how  the  fame  Body,  or  Surface, 
fimply,  can  emit,  or  reflect  what  it  receives,  this  inffant,  from  any  other  Body,  in 
innumerable  directions  at  the  fame  Inffant?  Let  thofe,  who  can,  find  belief  and 
give  credit  for  it. 

Much  more  might  be  faid  in  fupportof  this  Argument;  but,  as  it  is  not  dire&ly 
to  the  purpofe  of  Perfpedtive,  I  fhall  not  trefpafs  any  longer  on  the  Readers  time 
and  patience,  in  this  Digreflion  from  the  Subject.  I  fhall  only  beg  leave  to  draw 
from  it  this  Conclufion;  that  Light  is  not  an  exiffing  Medium  compofed  of  Par¬ 
ticles;  which,  being  reflected  from  Objects,  in  all  Directions,  and  ffriking  on  the 
Organs  of  Sight,  conveys  the  Vifion  of  them  to  the  Mind,  and  occafions  the  fenfe 
of  Seeing  ;  intimating,  by  means  of  the  different  qualities  of  its  heterogeneous  Rays, 
not  merely  the  exiftence  of  the  furrounding  Objeds,  bur,  they  are  alio  fuppofed  to 
excite,  in  the  Mind,  the  idea  of  Colours  on  their  Surfaces  ;  which,  otherwife,  have 
no  exiftence:  ftrange  Dodrine  ! 

But,  with  fubmiftion,  I  think,  that  the  perpetual  exiftence  of  luch  a  Medium 
is  repugnant  to  the  notion  of  luminous  Bodies  emiting  Light,  iuceffantly ;  which, 
proceeding  from  them,  progreflively,  in  Right  Lines,  excites  Vifion ;  not  inftan- 
taneoufty,  but  propagated  in  Time  :  which,  opinion,  is  more  confiftent  with  the 
notion  of  its  being  refleded  from  other  Bodies.  For,  how  a  ftagnating  Medium, 
a  Fluid,  can  be  To  aduated,  as  to  be  refleded,  from  Objeds,  in  all  Diredions 
"within  itfelf,  and  confequently,  in  dired  Oppofition  to  its  firft,  or  incident 
motion,  and  with  fuch  amazing  velocity,  is  beyond  the  reach  of  human  reafon  to 
conceive  ;  much  lefs  to  comprehend  and  explain. 

It  is  the  diftinguifhing  Property  of  lucid  or  luminous  Bodies  to  difpenfe  Light  all 
around  them;  but  how,  or  in  what  manner,  it  is  not  my  intention  to  enquire  into  ; 
being  well  affured,  that  the  attempt  would  be  as  fruitlefs  as  prefumptuous.  Such 
Phenomena  are,  and  ever  will  be,  to  Man,  impenetrable  and  infcrutable ;  Myfteries 
not  to  be  unfolded  but  by  infinite  Wifdom  itlelf.  To  us,  there  is  a  large  field  of 
•knowledge,  open  and  in  view,  whereon  to  exercife  our  reafoniug  faculties,  and 
which  lies  within  our  reach  ;  let  us  not,  then,  ftep  afide  into  intricate  Mazes  and 
Labyrinths,  out  of  which  it  is  impoflible  to  extricate  ourfelves;  in  which,  the  far¬ 
ther  we  wander  the  more  we  are  bewildered  ;  till,'  wearied  with  the  vam  purfuit, 
we  are,  at  laft,  obliged  to  own,  that  all  our  boafted  knowledge  is  but  to  know  how 
little  can  be  known. 
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SECTION  V. 


Of  Refracted  Vision. 

THE  laft  Sedion  touched,  though  very  (lightly,  on  that  part  of  Optics  called 
Catoptrics,  or  refleded  Vilion.  In  this  I  fhall  briefly  touch  on  Dioptrics 
or  refraded  Vilion;  both  which,  I  look  on,  in  many  refpeds,  as  Deceptions  in 
Vilion.  For  it  is  evident,  that,  in  the  cafe  of  Refledion,  on  the  furface  of 
Water,  &c.  or  polifhed  Mirrours,  we  do  not  fee  the  Objed,  but  only  its  Image  or 
Appearance.  So  likewile,  in  the  cafe  of  Refradion  through  tranfparent  Mediums, 
folid  or  fluid,  we  do  not  fee  the  real  Objed,  but  its  Image  or  Reprefentation  only; 
which  is  likewile  a  Deception  ;  feeing  that,  the  Objed  appears,  in  fome  cafes, 
larger,  in  others,  fmaller  than  it  really  is,  and  always  appears  to  be  where  it 
really  is  not ;  although,  we  imagine  that  we  are  looking  diredly  at  the  Objed. 

Perfpedive  Reprefentations,  are  alfo  manifeA  Deceptions  in  Vilion.  The  buli- 
nefs  of  Perfpedive  is  to  reprefent  Objeds  on  a  Plane  Surface,  by  the  rules  of  Optics ; 
which,  in  the  true  Point  of  View,  will  give  the  Idea  of  a  real  folid  Objed  (being 
.  properly  and  judicioufly  (haded)  having  the  appearance  of  projedures  and  rece- 
dings,  of  one  part  before  or  behind  another ;  and  having  alfo  the  fame  hue  or  teint 
of  Colour,  the  Deception  becomes  ftronger ;  infomuch,  that  it  is  poflible  lb  to 
deceive  the  Eye,  as  to  imagine  the  Reprefentation  to  be  real  and  fubftantial. 

In  looking  at  Objeds  through  a  Telefcope,  either  refleding  or  refrading;  al¬ 
though  we  level  it  exadly  to  the  Objed,  in  a  Right  Line,  and  imagine  we  look 
diredly  at  the  Objed,  through  the  Tube;  yet,  it  is  plain  that  we  do  not  fee  the 
Objed.  For,  in  a  Refledor,  we  look  diredly  at  a  concave  Mirrour,  which  is 
placed  dired  between  the  Objed  and  the  Eve ;  confequently,  in  that  cafe,  it  is 
impollible  to  lee  the  Objed,  but  only  its  refleded  Image  on  the  Mirrour,  which 
is  flrft  received  on  another  Mirrour,  at  the  other  end  through  which  we  look,  and 
refleded  again  to  the  former,  oppofite  to  the  Eye,  (a  moll  curious  and  ingenious  in¬ 
vention;  which  was  firlt  conflruded  by  Dr.  Gregory,  and  thence  called  the  Gregorian 
Telefcope.)  The  Image,  of  the  Objed  received  on  the  Mirrour,  is  magnified,  by 
means  of  convex  glafles  in  the  fmall  Tube ;  fo  that,  we  do  not  fee  even  the  refleded 
Image  on  the  Speculum,  but  the  Image  of  that,  only,  magnified,  to  a  great  degree. 
In  refped  of  the  rafrading  Telefcope,  the  Objed  itfelf  is  magnified,  in  the  fame 
manner  as  the  Image  on  the  Mirrour,  in  the  Refledor ;  fo  that,  We  do  not,  in  either 
cafe,  fee  the  real  Objed,  but  only  its  magnified  Image,  between  the  Objed  Glafles 
and  the  Eye.  I  fhall  illuftrate  it  by  a  Angle  magnifying  Lens. 

i.  Suppofe  an  Objed,  as  A  B,  and  a  convex  Lens,  CD,  placed  between  the 
Objed  and  the  Eye,  at  E.  It  is  manifeft,  fince  Vilion  is  conveyed  in  Right  Lines 
from  the  Objed  to  the  Eye,  that,  if  we  faw  the  real  Objed,  by  the  Vilual  Rays 
A  E  and  B  E  &c.  it  would  appear,  in  proportion  to  the  Lens  C  D,  of  the  magnitude 
ab,  only;  but  we  find,  that  it  appears  larger  than  its  real  magnitude,  in  propor¬ 
tion  to  the  Lens. 

For,  if  the  Rays  A  a  and  Bb  fall  perpendicularly -on  the  convex  Surface,  CHD 
towards  the  Objed,  they  will  pals  diredly  to  the  other  Surface,  which  is  concave 
towards  the  Objed,  cuting  it  at  a  and  b,  and  are  thence  refraded,  to  the  Eye  at  E, 
as  aE,  bE  ;  then,  if  AA  and  BB  be  drawn  parallel  to  the  Axe  of  the  Lens  (El) 
and  E  a,  E  b  are  produced,  cuting  A  A  and  B  B  in  A  and  B ,  then,  is  A  B  the  ap¬ 
parent  place  of  AB,  or  its  Image;  which,  being  feen  under  a  larger  Angle  AE  B 
than  the  real  Objed  A  B,  if  the  Lens  was  removed,  or  Plane,  it  will  conlequently 
appear  larger ;  by  Theorem  iff.  * 


Hence 
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Plate  II.  tJence  it  is  manifeft,  that  the  real  Object,  A  B,  is  not  feen  ;  for  it  is  not  poftible 
F]o  i  *  that  the  Point,  A,  can  be  feen  under  the  refradled  Lines  A  a,  aE;  and  if  Ea,  Eb 
*  '  be  produced,  it  is  evident  that  the  Objedl  A  B,  in  that  place,  muft  be  larger,  to 

appear  equal  to  a  b,  on  the  Lens. 

This  way  of  determining  the  Image  or  the  apparent  place  of  the  Object,  is  ac¬ 
cording  to  Smith,  P.  51.  Art.  139.  which,  in  fome  refpedls,  feems  right  (He  does 
not  indeed  determine  the  Refradtion  by  drawing  a  right  Line,  from  A  or  B,  to  the 
Center  of  either  Surface  ;  nor  does  he  give  any  certain  Rule  to  determine  the  Refrac¬ 
tion.  It  is  impoffible  to  afcertain  the  Point  where  any  incident  Ray,  from  an  Objedl, 
cuts  the  Lens  ;  feeing  that,  the  inclination  of  its  Surfaces  is  continually  varying, 
(from  the  Center  to  its  Extremes)  but  I  find  there  are  Cafes  in  which  it  is  very 
exceptionable.  For,  according  to  this  method  of  determining  the  apparent  mag¬ 
nitude,  or  place  of  the  Objedl,  it  can  never  appear  larger  than  at  the  diftance  of  the 
Lens.  But  it  is  certain,  that  the  Eye  and  the  Objedl:  may  be  fo  fituated,  in  refpedt 
of  the  Lens,  that  notwithftanding,  the  Objedl,  A  B,  is  confiderably  lets  than  the 
Lens,  it  will  appear  larger;  and  confequently,  its  apparent  place  is  on  this  Side 
(in  the  focus  of  the  incident  Rays)  between  the  Eiye  and  the  Lens,  as  at  a  E  b  the 
Eye  being  removed  to  E;  for  ab ,  the  Image  of  A  B,  appears,  to  the  Eye  at  Ey 
under  a  greater  Angle  (a  E  b )  than  the  Lens  C  D  ;  and  therefore,  A  B,  or  its 
Image  a  by  appears,  to  the  Eye  at  Ey  larger  than  the  Lens  CD,  which  it  never 
could  do,  if  its  apparent  place  was  on  the  other  fide  of  the  Lens. 

In  this  Cafe,  the  Objedl  A  B  appears  eredt ;  but,  if  another  Objedl,  F  G,  be 
placed  beyond  the  Focus  of  the  Lens,  and  Right  Lines  F/,  Gg,  be  drawn,  through, 
the  Center,  I,  of  the  oppofite  Surface,  confequently  perpendicular  to  it;  andifFG, 
GF  be  drawn  parallel  to  the  Axe  cuting  F  f  and  Gg  in  G  and  F ;  then  is  FG  the 
Image,  or  apparent  place  of  F  G,  which,  in  this  Cafe,  is  inverted  ;  and  confequent¬ 
ly,  the  real  Objedl  F  G  is  not  feen ;  for  the  extreme  F  is  feen  at  f,  and  G  at  g,  on 
the  furface  of  the  Lens,  in  a  contrary  diredlion  to  their  true  places. 

The  contrary  effedt  is  produced  through  a  concave  Lens,  in  which,  the  Objedl 
always  appears  lefs  than  its  real  magnitude,  according  to  its  Diftance;  which,  be¬ 
ing  but  the  reverfe  of  the  other,  ’tis  needlefs  to  illuftrate  it. 

It  is  evident,  that  Vifion  is  conveyed  through  any  tranfparent  Medium  whatever, 
obliquely  fituated,  in  refradled  or  broken  Lines ;  confequently,  in  fuch  Cafe,  the 
Objedl  never  is  where  it  appears  to  be.  For,  the  Point  A,  which  is  fuppofed  to 
be  feen  by  the  Eye  at  E,  appears  to  be  at  A  or  a,  and  not  at  A  where  it  really  is ; 
and  the  Point  S,  which  is  leen  diredlly  through  the  Center  of  the  Lens,  although 
it  be  feen  in  the  Right  Line  E  S  (for  there  is  no  refradtion  perpendicularly  thro’ 
parallel  Surfaces  of  any  kind)  yet,  its  apparent  place  is  at  S;  and,  if  either  the  Eye 
or  the  Lens  be  removed,  the  apparent  place  of  the  Objedl  is  varied. 


2.  Lenfes  of  all  kinds,  excepting  fuch  as  are  plane  on  both  Sides,  or  fuch  Me- 
nifcus,  (hollow  on  one  Side  and  convex  on  the  other)  as  being  portions  of  concen¬ 
tric  Spheres,  confequently  parallel  Surfaces,  partake  of  the  nature  and  properties 
of  Prifms,  whole  Surfaces  are  inclined  to  each  other.  Wherefore,  the  Rays  >  in 
palling  through  them,  are  more  or  lefs  refradled,  according  as  the  Surfaces  are  more 
or  lels  inclined ;  that  is,  the  lefs  the  radius  of  the  Sphere,  to  which  the  Lens  is 
formed,  the  greater  is  the  magnifying  power;  becaufe,  the  refradling  Angle  is 
greater  ;  and,  confequently,  projedls  the  Rays  to  a  greater  diftance  from  the  Center. 

Hence  it  becomes  a  Paradox,  how  a  large  Objedl  (I  mean  one,  which,  accord¬ 
ing  to  its  Diftance,  occupies,  or  appears  equal  to  the  whole  furface  of  the  Lens) 
can  be  regularly  magnified  ;  for  lince  it  is  manifeft,  that  through  parallel  Surfaces 
there  is  no  fenfible  Refradlion  (except  the  Surfaces  are  confiderably  diftant  from  each 
other  and  feen  through  obliquely,  as  £bce.  Fig.  12.)  and  the  furfaces  of  every 
Lens  are  parallel  at  the  Vertex,  and  nearly  fo  at  a  fmall  Diftance  from  it ;  and,  the 
greater  the  angle  of  Inclination,  the  Refradlion  is  greater;  wherefore  (the  furfaces 
of  a  convex  Lens,  being  leaft  inclined  at  its  extremes,  i.  e.  the  refradling  Angle  is 
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the  greateft ;  and,  feeing  it  is  continually  varying,  from  the  Vertex  to  tli6  £x-» 
tremes)  it  feems  reafonable,  to  conclude,  that  the  Object  would  be  more  diftorted 
about  the  edges  of  the  Lens  than  near  the  middle;  which  I  do  not  find  to  be  the 
Caie.  Query;  by  what  means  is  the  Objed  magnified  equally? 

3.  There  is  another  circumftance,  which  I  do  not  remember  to  have  feen  no¬ 
ticed,  by  thofe  who  treat  of  the  properties  of  Prifms,  in  refped  of  Refradion ; 
and  which,  I  do  not  iee  a  reafon  for.  Right  Lines,  feen  through  a  triangular 
Prifm,  or  any  two  inclined  plane  Surfaces,  being  parallel  to  the  interfering  Line  of 
the  two  Planes,  that  is,  to  the  refracting  Angle  of  the  Prifm,  do  not  appear  Right 
Lines,  but,  curved  ;  and  they  are  more  or  lefs  curved,  as  the  Angle  of  Refradion  is 
greater  or  lefs  ;  the  Curve  being  concave  towards  the  refrading  Angle. 

Now  ic  is  reafonable  to  fuppofe,  that  the  fyftem  of  Rays  from  any  Right  Line 
to  the  lurface  of  the  Prifm,  which  is  a  Plane,  would  alfo  form  a  Plane;  which* 
by  its  interfedion  with  the  furface  of  the  Prifm,  muft  neceifarily  generate  a  Right 
Line,  in  any  pofition  of  the  Prifm  ;  which,  would  be  the  Reprefentation  of  the 
original  Line  ;  and,  when  the  Angle  of  Refradion  is  parallel  to  the  original  Line, 
they  will  alfo  cut  the  other  Surface,  towards  the  Eye,  in  a  Right  Line,  parallel  to 
the  oppofite;  how  is  it  then  that  it  appears  curved?  The  vertex  of  the  Curve, 
whatever  it  be,  is  where  it  would  be  cut  by  a  Plane,  palling  through  the  Eye, 
perpendicular  to  the  Original  Line  and  the  Planes  of  the  Prifm. 

I  have  already  deferibed  a  Prifm,  in  the  laft  Sedion,  and  the  nature  of  Re- 
fradion  by  it,  as  much  as  is  my  defign,  in  refped  of  the  deception  of  Vifion 
through  a  Prifm.  Thofe  who  would  be  more  acquainted  with  the  properties  of 
Pnfms  and  Lenfes,  in  general,  1  refer  to  Sir  Ifaac  Newton’s,  or,  where  they  are 
treated  more  at  large,  to  Smith’s  Optics ;  where,  if  he  has  patience  to  go  through 
it,  he  will  find  enough  to  exercife  his  patience  on.  I  do  not  mean  to  difparage  the 
Work,  for  I  believe  it  to  be  the  bell:  of  the  kind,  in  many  refpeds;  yet,  I  think 
it  deficient,  in  fome  Cafes ;  but,  in  refped  of  Colour,  &c.  it  is  of  a  piece  with 
the  reft,  and,  being  dwelt  too  long  on,  becomes  tedious,  if  not  trifling. 

4.  As  to  the  Phenomenon  of  Colours  feen  through  a  Prifm  it  is  really  furprifing; 
but,  it  is  only  the  Edges  of  Objeds  that  are  tinged' or  produce  the  Colours.  A 
perfedly  plane  Surface  is  not  at  all  varied  in  its  Colour,  when  feen  through  a 
Prifm  ;  except  at  the  Edges,  when  it  is  joined  or  oppofed  to  a  darker  Body ;  and 
thofe  Edges  are  moft  coloured  when  they  are  parallel  to  the  refrading  Angle ;  for, 
when  they  are  perpendicular  to  it,  and  feen  direct  through,  they  have  no  Colour  at 
all,  but  the  natural  Colour  of  the  Body,  whatever  it  be.  Alfo,  the  Colours  feen 
through  the  Prifm,  do  not  always  follow  in  the  fame  order  as  when  a  Beam  of  the 
Sun’s  Rays  pafles  through ;  if  a  fmall  Objed  be  oppofed  to  the  Light  (as,  a  Bar  in 
a  Safn- Window)  being  parallel  to  the  Prifm,  the  Objed  is  wholly  loft  in  the  Colours,, 
between  the  Red  and  Blue  ;  the  Red  being  towards  the  refrading  Angle  ;  an  in- 
tenfe  Red  always  follows  after  any  Line  or  Edge  of  an  Objed  which  is  oppofed  to, 
or  which  obftruds  the  Light  in  one  pofition  of  the  Prifm,  the  brighter  Colours 
fucceeding;  but,  being  reverfed,  there  is  a  deep  Purple,  and  Blue  following;  the 
other  Colours  are  very  faint.  The  Colours  are  more  intenfe  and  vivid  the  brighter 
the  Objed,  or  the  greater  the  oppofition  and  obftrudion  of  the  Light  by  an  opake 
Objed.  If  a  flip  of  White  Paper  be  laid  on  any  dark  Body,  being  feen  through  a 
Prifm,  its  Edges  are  bordered,  one  with  Red,  the  other  Blue,  according  to  the 
refrading  Angle  ;  but  being  laid  on  another,  of  the  fame  Colour,  none  is  perceived, 
except  it  makes  a  Shade  on  the  other,  not  lying  clofe,  which  Shade  occafions 
Colour.  Alfo,  if  a  ftrong,  black  Line  be  drawn  thereon,  the  Red  and  Blue  pro¬ 
ceed  contrarvways  from  the  Line,  which  is  quite  loft  between  them ;  the  Colours 
being  produced,  on  any  Surface,  only  where  there  is  an  oppofition  with  a  darker 
Body.  How,  then,  it  is  poffible  to  deduce  or  to  draw  a  conclufion,  from  fuch 
Experiments,  that  all  Objeds,  which  we  perceive,  are  by  Nature  of  the  fame,  or  have 
no  Colour  at  all,  fave  what  is  effeded  by  the  Light  refleded  from  their  Surfaces  ? 
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Plate  II.  5»  As  in  Nature,  there  is  neceffarily  Refradtion  at  the  common  Surface  of  any 
two  different  Mediums,  whether  folid  or  fluid,  except  when  we  look  perpendicu¬ 
larly  through  the  Surface,  or  Surfaces,  at  the  Objedt,  although  the  true  reafon  of  it 
be  to  us  unknown ;  fo  it  would  be  fuperfluous  and  foreign  to  my  Defign  to  multi¬ 
ply  Cafes  wherein  it  happens.  I  {hall,  therefore,  only  take  notice  of  one  common 
Cafe,  which  is  fo  very  common,  though  but  little  attended  to,  as  to  be  obvious 
to  every  Perfon  who  is-  blefled  with  the  faculty  of  Seeing. 

Let  any  Perfon  put  a  ftreight  Stick  into  Water,  flanting  in  any  diredtion,  and  it 
immediately  appears  to  be  broken,  at  the  furface  of  the  Water ;  the  part  within,  ap¬ 
pearing  to  take  a  different  diredtion  to  that  which  is  out  of  the  Water ;  and,  the  more 
it  deviates  from  a  Perpendicular,  the  more  it  is  refradted  or  broken,  till  the  Stick 
makes  an  Angle,  with  the  furface  of  the  Water,  of  about  45  Degrees  ;  and  then, 
the  Refraction  is  continually  lels,  which  is  evident;  for,  when  the  inclination  of 
the  Stick,  to  the  Surface,  is  fuch,  that  the  Angle  it  makes  with  the  Surface  is  very 
fmall,  confequently,  the  Refraction  cannot  be  great ;  and  being  immerfed  perpen¬ 
dicularly,  there  is  no  Refradtion;  which  is  the  fame  thing  as  looking  diredtly  into 
the  Medium,  at  an  Objedt  in  the  Water,  or  through  a  Body  of  Glafs,  very  thick ; 
in  which  Cafe,  the  Objedt  appears  to  be  conflderably  nearer,  but,  it  is  in  the  fame 
Diredtion  as  we  fee  it.  Alio,  when  we  look  at  the  Heavens  of  Stars,  &c.  thofe 
which  are  in  the  Zenith  are  feen  in  a  Right  Line;  and,  the  farther  they  are  from 
that  Point,  the  more  the  line  of  diredtion  is  refradted  or  broken,  fo  that,  they  are 
fuppofed  net  to  be  in  that  place  in  the  Heavens  where  they  appear  to  be;  which 
Refradtion,  is  faid  to  be  owing  to  the  Atmofpherg  of  Air  and  Vapours,  which  fur- 
rounds  the  Earth,  being  denfer  than  the  upper  Regions. 

6.  It  is  a  common,  though  curious  and  entertaining.  Experiment,  to  immerfe 
a  piece  of  Money  or  other  Objedt  in  a  Bafon  full  of  Water;  which  will  appear  to 
be  raifed  conflderably  higher  than  when  the  Velfel  is  empty. 

Fig.  15.  Let  ABCD  reprefent  a  Veffel,  fuppofe  of  Glafs ;  and  fuppofe  E  an  Eye  looking 
at  an  Objedt,  at  F,  at  the  bottom  of  the  Veffel,  being  empty.  Whilff  the  Eye 
remains  fixed,  at  E,  fo  that  the  Objedt  at  F,  can  juft  be  feen  over  the  edge,  at  C, 
let  there  be  Water  poured  gently  into  the  Veffel;  as  the  Veffel  fills,  the  Objedt 
will  appear,  to  rife,  gradually,  to  G,  fo  as  to  be  feen  quite  clear  of  the  edge  of 
the  Velfel,  in  the  diredtion  EG. 

Now  it  is  certain,  that  the  Objedt  is  at  F,  which  appears  to  be  at  G ;  confe¬ 
quently,  if  the  real  Objedt  be  feen  at  all,  it  is  feen  in  the  refradted  Lines  F  I,  IE, 
where  the  Right  Line  EG,  to  its  apparent  place,  cuts  the  furface  of  the  Water; 
bur,  more  probably,  the  Image  of  the  Objedt,  only,  is  feen  at  G.  Confequently, 
a  ftreight  Stick  or  Wire  being  put  into  the  Water,  from  E  to  F,  will  appear 
broken  at  the  Surface  (at  C)  and  appear  to  go  in  the  Diredtion  C  G. 

Again.  Let  the  Eye  be  removed  to  E,  the  Water  remaining  in  the  Veffel,  fo 
that  the  Objedt  is  apparently  feen  over  the  edge,  at  C ;  and,  whilft  the  Eye  re¬ 
mains  fixed,  let  the  Water  be  drawn  gently  off,  by  means  of  a  Cock,  or  otherwife, 
at  the  bottom  ;  the  Objedt,  apparently  at  G,  will  gradually  fink  lower  in  the  Vef¬ 
fel,  and  totally  difappear  from  that  Station. 

Hence  it  is  manifeft,  that  when  the  Water  is  in  the  Veffel,  the  real  Objedt,  at 
F,  is  not  feen  by  an  Eye  at  E ;  for,  if  it  was  poffible,  it  muft  be  feen  through  the 
Side  of  the  Veffel,  at  H,  which  it  is  plain  is  not  the  Cafe;  and,  hence  it  is  plain, 
that  the  Objedt  being  feen,  apparently  at  G,  is  a  manifeft  Deception  in  Vifion. 
The  Cafe  is  the  very  fame,  in  Objedts  feen  oblique  through  Glafs,  or  any  other 
pellucid  Subftance ;  excepting  fome  fmall  variations  in  the  degree  of  Refradtion. 

7.  Refradtion  in  Water,  according  to  all  writers  on  Optics,  is  fubjedt  to  one  in¬ 
variable  Law,  without  any  fenfible  error,  but  it  is  not  to  be  demonft rated  mathe¬ 
matically.  I  have  made  the  Experiment  myfelf,  as  accurately  as  it  will  admit  of, 
and  find  it  to  be  nearly  as  follows. 
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If  AB  be  fuppofed  the  furface  of  Water,  and  CE,  DE  or  FE  an  incident  Fi^. 
-Ray  of  Light  falling  on  it,  at  E ;  on  which  Point,  fuppofe  a  Circle  be  defcribed,  ° 
and  the  Perpendicular,  EG,  drawn.  Then,  if  CE  be  produced  to  c,  and  ac 
be  drawn,  parallel  to  AB  ;  take  ab  equal  to  three  fourths  of  a  c,  and  draw  bd 
perpendicular  to  ac,  cuting  the  Circumference  in  d;  the  Ray  CE  is  fuppofed  to 
be  refra&ed,  at  E,  and  go  in  the  direction  Ed,  into  the  Water.  By  the  fame 
•Rule,  D  E  goes  in  the  dirTlion  E  e,  and  F  E  in  E  g. 

But,  the  fame  Rays  CE,  DE,  &c.  will  alfo  be  reheated  in  equal  Angles,  GEH 
equal  DEG,  &c.  Can  the  fame  Ray  be  both  refle&ed  and  re  traded  ?  impofiible  ; 
yet,  an  Objedt  (0)  may  be  feen  at  H,  by  the  refledled  Rav  E  H,  as  well  as  at  e,  by 
•  the  refracted  Ray  Ec.  It  is  however  certain,  that  if  a  Circle  be  defcribed  on  the 
Plane  AGBg,  and  Lines  are  drawn  thereon,  as  in  this  Figure;  being  immerfed 
^perpendicularly  in  Water,  to  the  Diameter  AB;  CEd,  DEe,  and  FEg  will 
^appear  Right  Lines ;  which  is  very  fiurprifi  ng.  But  yet,  I  do  not  fee  which  way 
this  Experiment  proves,  that  Rays  of  Light  go  in  thole  directions  into  the  Water; 
the  whole  Mafs  being  illumined  in  every  part.  If  the  Eye,  being  immerfed  in 
Water,  at  e,  fees  the  Object  0  over  the  edge  of  the  Vedel,  or  any  other  obllacle, 
at  E,  on  the  Surface  (which,  I  prefume  is  the  Cafe)  it  indicates,  that  the  Object 
is  not  feen  in  a  Right  Line;  'or,  rather,  that  its  Image  is  ieen  at  E,  on  the  furface 
of  the  Water. 

8.  Before  I  conclude  this  Section  and  Subject,  I  cannot  help  taking  notice  of  an 
extraordinary  pafiage ;  which  is  in  the  Conclufion  drawn  from  Prop.  8,  Part  3,  of 
the  fecond  Book  of  Newton’s  Optics,  Page  69;  concerning  the  extraordinary 
porofity  of  Water ;  which  is  19  times  lighter,  and  confequently,  he  fays,  19  times 
rarer  than  Gold  ;  and  Gold  is  fo  rare,  that  Water  may  be  forced  through  its  Pores. 

For,  as  he  was  informed,  by  an  Eye  witnefs,  a  Globe  of  Gold  being  filled  with 
Water  and  fodered  up  (but  of  what  thicknefs  he  does  not  tell  us ;  I  have  heard  fay 
above  a  quarter  of  an  Inch)  and,  being  preded  with  great  force,  the  Water  fqueezed 
through  its  Pores;  and  flood,  all  over  its  Surface,  in  multitudes  of  fmall  drops, 
like  Dew.  From  which,  he  concludes  that  Gold  has  more  Pores  than  folid  Parts; 
but  how  fuch  a  conclufion  can  poflibly  be  drawn  I  cannot  conceive.  I  fhould  fup¬ 
pofe,  that,  iu  fuch  Cafe,  the  Water  would  fpout  out  in  flreams,  rather  than  fland 
on  the  Surface  like  Dew.  Yet  Gold  will  not  admit  either  Air  or  Light  through 
its  Pores,  though  much  rather  Fluids  than  Water ;  which,  he  alfo  concludes, 
from  the  fame  Experiment,  has  above  forty  times  more  Pores  than  Parts  ;  and  con¬ 
fequently,  Gold  (the  compared  Metal  we  know  of)  according  to  that  Ratio,  con¬ 
tains  above  twice  as  much  empty  Space  as  Matter. 

It  is  no  wonder  that  Water  is  pellucid,  being  fo  extremely  porous,  and  admits 
Light  fo  freely  through  its  Pores  ;  but,  it  is  fomewhat  lurprizing  that  it  is  not 
compreffible,  which  all  porous  lubllances  mud  be.  And  1  think  it  alfo  lurprizing, 
that  a  Mail  of  Sir  Jfaac’s  fagacity  fhould  advance  fo  much  on  the  credit  of  any  Ex¬ 
periment  he  never  tried  himfelf ;  which,  he  certainly  had  opportunity  enough  for, 
being  Matter  of  the  Mint  near  thirty  years. 

If  Water  be  fo  full  of  Pores,  as  Sir  Ifaac  imagines,  it  might  be  compreded  into 
lefs  Space;  which,  the  fame  Experiment  abfolutely  proves  that  it  cannot.  If  it 
be  compofed  of  globular  Particles,  they  may  certainly  be  fqueezed  fo  dole  toge¬ 
ther,  that  (fuppofing  every  Globe  inferibed  in  a  Cube)  the  difference  between  the 
quantity  oLMatter  and  of  Space,  would  be  no  more  than  the  difference  between  a 
Globe  and  a  Cube,  whofe  Diameter  and  Side  are  equal,  which  is  nearly  double  ; 

I  mean,  that  the  quantity  of  Matter  contained  in  Cubes,  which  admit  of  no  Space  be¬ 
tween  them,  is  nearly  double  of  that  which  is  contained  in  the  inferibed  Globes ;  and 
confequently,  the  Space  between  Globes,  lying  in  that  pofition,  is  nearly  equal  to 
the  Globes;  for,  the  fame  Ratio  mud  continue  ad  infinitum. 

But  it  is  manifed,  that  Globes  will  lie  confiderably  clofer  together;  as  Circles 
leave  only  triangular  fpaces  between  them ;  fo  Globes  of  equal  Diameters,  will  lie 
To  together  as  to  leave  a  kind  of  triangular  pyramidal  or  priimatic  Space  between, 
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joining  each  other.  The  difference  between  the  Globes  and  Space  may  be  very 
nearly  afcertained,  by  puting  a  quantity  of  equal  Globes  or  Bullets  into  a  hollow 
triangular  Pyramid,  which  may  eafily  be  made,  the  true  figure  of  a  pyramid  of 
Globes  (for  it  is  a  regular  Tetrahedron)  and,  having  placed  them  regularly,  pour 
in  Water  juft  to  cover  them,  filling  up  the  Interftices  between;  then  take  out  the 
Globes  and  fill  the  Box  equally  with  Water.  I  have  tried  the  Experiment,  and 
find  the  difference  between  the  Globes  and  Space  to  be,  as  2  to  1,  as  near  as  can 
be  ;  in  the  former  Cafe  they  are  nearly  equal.  Query  ;  where  is  the  remaining  40 
times  to  be  found?  are  the  leaf!;  particles  of  Matter,  which  cannot  be  conceived  of 
any  dimenfions,  to  contain,  in  each,  40  times  more  Space  than  Matter?  for,  as 
I  have  obferved  before,  the  ratio,  of  the  Globes  to  the  Space  between  them,  will 
continue  to  infinity  ;  and  what  other  regular  Figure  can  there  be,  to  contain  more 
Space  between  them  than  Globes? 

The  Queftion  then  is,  whether  we  are  to  give  credit  to  fuch  Aflertions,  or  are 
we  to  credit  the  evidence  of  our  own  Setifes  and  Reafon  ?  I  fhall  truft  the  latter, 
before  the  bare  affertion  of  the  greateft  Man  that  ever  lived. 

9.  As  I  have  had  neither  time  nor  inclination  to  go  through  the  whole  of 
Smith’s  Optics ;  I  fhall  juft  take  notice  of  one  paffage  in  it,  in  which  his  geome¬ 
trical  reafoning  is  fomewhat  erroneous  ;  but,  whether  it  be  of  Confequence,  in  the 
following  part  of  the  Work,  I  have  not  enquired;  as  the  Subjeft  is  not  to  my 
prefent  purpofe.  I  fhall,  literally,  quote  his  own  words,  as  follow. 

In  Vol.  1.  Page  59.  Art.  157,  he  fays,  “  The  apparent  magnitude  of  a  given 
“  line,  A  B,  feen  very  obliquely  at  a  given  diftance,  O  A,  increafes  and  decreafes 
“  in  proportion  to  the  increafe  and  decreafe  of  OP,  the  perpendicular  diftance  of 
“  the  Eye  from  the  line  AB  produced  ;  provided  the  diftance  A  O  be  very  large  in 
“  comparifon  to  A  B.  For  let  the  Ray  BO  cut  aline  A  C  perpendicular  to  AB 
“  in  C;  and  while  the  Eye  is  raifed  or  deprefled  in  the  perpendicular  OP,  the 
“  line  AC  will  increafe  and  decreafe  as  OP  does;  and  fo  will  the  Angle  AOC, 
“  fubtended  by  AC,  and  this  Angle  meafures  the  apparent  magnitude  of  AB.” 

Firft,  he  fays,  that  the  apparent  magnitude  of  AB  increafes  and  decreafes  in  pro¬ 
portion,  as  the  Eye  is  raifed  or  deprefled,  in  the  perpendicular  OP;  and  the 
Angle,  it  fubtends,  meafures  the  apparent  magnitude  of  A  B. 

Let  P  O  be  produced  to  T ;  in  which,  take  feveral  Divifions,  each  equal  to  P  O, 
at  Q,  R,  S,  and  T  ;  and  draw  Q  A,  Q  B  and  R  A,  R  B,  &c. 

Now,  becaufe  P  Q  is  double  PO,  and  PR  is  triple,  the  Angle  BQA,  (accord¬ 
ing  to  him)  will  be  double  BOA,  and  BRA  triple ;  for,  A  G  being  drawn  perpen¬ 
dicular  to  AB,  it  is  certain,  that  the  Divifions  AC,  CD,  &c.  are  equal,  AG  being 
6. El.  parallel  to  P  O  -j- ;  confequently',  AC  increafes  as  OP  does;  and  lo,  he  fays,  does 
the  Angle  AOC,  fubtended  by  AC;  wherefore,  the  Angle  at  Q  is  double,  and, 
at  R  triple,  of  the  Angle  AOB.  But,  the  Perpendiculars  AC,  AD,  and  AE,  are 
not  the  meafures  of  thofe  Angles ;  for  they  are  truly  meafured  by  an  Ark  of  a 
Circle,  of  the  fame  or  an  equal  Radius,  only. 

According,  then,  to  his  Words,  the  Angle  AOB  increafes  as  PO  increafes; 
which  I  deny,  and  will  prove  to  the  contrary. 

It  is  obvious,  that  the  Angle  AQB  is  confiderably  larger  than  AOB,  but  it  is 
not  double,  although  P Q  is  double  PO;  but,  ARB  is  very  little  larger  than 
AQB;  and  notwithftanding,  P  R  is  triple  P  O,  yet  the  Angle  A  R  B  is  not  double 
AOB;  as  the  Arks  ab ,  c d,  and  ef,  evince. 

Now,  by  the  fame  reafon,  the  Angles  A  SB,  ATB  are  continually  greater  than 
ARB;  but,  they  are  continually  lefs.  For,  if  P  R  be  a  mean  Proportional  between 
PA  and  PB,  the  Angle  AR  B  is  the  greateft  that  can  be  made,  by  Right  Lines 
drawn  from  the  Extremes  of  AB,  and  touching  the  Perpendicular  FT. 
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Dem.  Defcribe  a  Circle  through  the  three  Points  R,  A,  and  B;  by  Prob.  40  Geo. 

Then,  becaufe  P  R  is  a  mean  Proportional  between  PA  and  PB  (by  Hyp.) 
the  fquare  of  PR  is  equal  to  a  Redtangle  under  P  A  and  P  B ;  ?  „  '  J 

i.  e,  PB  x  PA  =  PRd  ______  £  Oor.  9.  6. El. 

Confequently,  P  R  will  touch,  or  be  a  Tangent  to  that  Circle,  drawn  through 
the  Points  R,  A,  and  B  —  —  —  P.  16.  3.  El. 

But,  the  Angle  ARB  is  at  the  Circumference  of  that  Circle;  conf.  AS  B  and 
ATB,  which  are  beyond  the  Circumference,  are  lefs  than  ARB.  _  20.  6. 

Therefore,  ARB  is  the  greateft  Angle,  that  can  be,  touching  the  Tangent 
PT,  fubtended  by  AB;  and  confequently,  the  Angle  ASB  is  not  enciealed, 
as  the  Eye  is  railed  in  the  Perpendicular  O  P. 

10.  Again.  He  faies,  in  the  following  Paragraph,  as  deduced  from  the  foregoing, 
that  “  the  apparent  magnitudes  of  equal  parts,  AB,  a  b,  of  a  Line,  P  a,  leen  very 
"  obliquely,  at  great  diftances  from  the  Eye,  are,  reciprocally,  in  a  duplicate  propor- 
“  tion  of  thofe  diftances.  For  example  ;  let  O  b  be  double  of  OB,  and  the  angle 
“O BP  will  be. double  of  ObP;  and  accordingly,  fince  AB,  ab  are  equal,  the 
“  perpendicular  AC  will  be  double  of  ac;  and,  being  feen  twice  as  near  as  ac,  will 
“  appear  four  times  bigger  than  a  c.  Again,  if  O  b  be  triple  of  O  B,  the  line  A  C 
“  will  be  triple  of  a  c,  and  being  feen  three  times  nearer  than  ac,  will  appear  nine 
“  times  bigger  than  ac;  and  fo  on. 

Let  O b  be  double  O  B  ;  I  lay,  the  Angle  OBP  is  greater  than  twice  ObP;  Fig.  17. 
and  he  expreflly  faies  that  O  B  P  is  double  ObP. 

Dem.  Becaufe  Ob  is  equal  2  O  B,  b  B  is  greater  than  OB.  — .  P.  13.  1.  EL 

wherefore,  the  Angle  b  O  B  is  greater  than  ObP.  —  —  12.  t. 

But,  the  Angle  OBP,  being  external,  in  refpett  of  the  Triangle  bOB,  is 
equal  to  bOB-fObP;  wherefore,  it  is  greater  than  double  ObP.  io.  1. 

But,  if  the  Angle  abc  be  equal  half  ABC,  ac  will  not  be  half  AC.  3.  6.  El. 
Confequently,  lince  the  Angle  A  B  C  is  more  than  double  abc  (and  AB  is 
equal  to  a b)  AC  is  ftill  more  than  double  a c. 

Therefore,  the  apparent  magnitude  of  AC  to  a c  is  more  than  duplicate; 
feeing  it  is  more  than  half  a  c,  and  is  alfo  feen  at  lefs  than  half  the  distance. 

Now  I  am  far  from  fuppofing,  that  this  Author  was  fo  deficient  in  Geometry  as 
thefe  Examples  feem  to  indicate;  nay,  I  am  well  convinced  he  was  not,  as  is  evi¬ 
dent  in  the  next  Book ;  and  his  Provifos  are  fome  extenuation  of  the  errors ;  he 
ought,  then,  to  have  told  us  that  they  are  nearly  fo,  by  approximation,  and  not 
that  they  are  fo,  in  exprefs  Terms.  But,  in  any  Cafe  whatever,  there  is  not  an 
equal  ratio,  or  nearly,  between  the  increafe  and  decreafe  of  the  Perpendicular  AC, 
and  the  Angle  A  O  C. 

As  this  and  the  preceding  Article  are  the  only  paftages  which  any  way  tend  to 
advance  the  Theory  of  Perfpedhve  (having  been  quoted,  by  Mr.  Kirby,  for  that, 
though  but  little,  purpofe)  I  have,  therefore,  been  more  particular  in  my  remarks 
on  them.  And,  as  what  I  have  advanced  in  the  two  laft  Sections,  and  part  of  the 
firft,  is  not  diredtly  to  the  purpofe  of  Perfpedtive,  it  will,  I  know,  by  fome,  be 
deemed  impertinent  and  foreign  to  the  Defign  of  this  Treatife  ;  let  them,  if  they 
pleafe,  pais  it  over,  and  proceed  immediately  to  the  Subjedt,  which  is  not  vitiated 
by  it.  As  I  do  not  intend  to  publiih  a  Treatife  on  Optics,  and  as  Perfpedtive  has  a 
near  affinity  to  that  Science,  what  exceptions  I  have  always  had,  to  fundry  paft’a- 
ges  in  the  works  of  optical  writers,  I  thought  proper  to  give  here,  where  I  was 
treating  on  an  eflential  part  of  the  Theory  of  Perfpedtive,  and  a  branch  of  the 
Science  of  Optics. 

I  hope  I  have  not  trefpaffed,  too  much,  on  the  time  and  patience  of  the  candid 
and  unprejudiced  Reader.  I  ihall  now  proceed  to  Book  the  fecond,  which  treats  on 
the  Theory  of  Perfpedtive  ;  where,  I  ffiall  endeavour  to  make  fome  amends  for  his 
time  {pent,  I  hope  not  loft,  in  perufing  this  Digreffion. 
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Of  the  Theory  of  Perfpe&ive, 
rectilinear  and  curvilinear. 

•  ****  *  t 

SECTION  I, 

»  x  *  ,•  -  » 

Containing  a  general  INTRODUCTION  to  PERS P.E'C T I V E. 

TO  define  the  Terms  of  Art  peculiar  to  any  Science,  with  brevity  and  perfpi- 
cuity,  I  have  always  looked  on  as  a  particular  excellence  in  the  Work;  but 
I  have  frequently  found,  that  an  affectation  of  brevity  has  left  the  Term,  intended 
to  be  explained,  rather  obfcu re,  at  lead:  doubtful ;  whilfl  others,  endeavouring  to 
render  it  clear  by  a  multiplicity  of  words,  have,  at  lad:,  involved  it  in  perplexity. 

Although  my  defign  is  to  be  as  brief  as  the  nature  of  the  Subject  will  admit  of, 
yet  I  am  afraid  I  fhall  rather  be  thought  prolix,  than  otherwife,  in  fome  of  the  fol¬ 
lowing  Definitions  or  explanation  of  the  Terms;  but  certain  I  am,  that,  the  Time 
fpent  in  acquiring  a  perfect  knowledge  of  all  the  Terms  I  have  defined,  will  not 
be  lod,  as  they  contain  many  ufeful  Lelfons  to  a  young  Student.  I  have  endea¬ 
voured  to  explain  every  Term  in  the  mod  familiar  manner  ;  not  faying  more  than 
was  neceffary,  yet,  enough  to  be  clearly  underdood.  To  be  too  brief  is  worfe 
than  prolixity,  fo  it  be  not  tedious  and  trifling;  the  one  leaves  us  doubtful,  the 
other,  probably,  makes  it  clear  at  lad. 

I  may,  perhaps,  be  particular  and  Angular  in  my  opinions ;  but,  I  think  it  better 
to  define  each  Term  feparately,  than  to  include  feveral  in  one  Definition,  as  is 
very  frequent;  and  I  always  choofeto  name  the  Term,  I  mean  to  define,  fird,  rather 
than  end  the  Definition  with  it,  or  name  it  promifcuoufly.  My  reafon  for  which 
is,  that  ’tis  much  eafier  to  find  when  refered  to  j  or,  when  there  is  occafion  to  look 
for  any  particular  Definition,  without  reference,  the  Number  not  being  known. 

The  Order  in  which  the  Terms  are  defined  is,  with  me,  a  material  circumdailce  ; 
begining  at  the  Foundation,  and  going  gradually  on  in  a  regular  fucceflien ;  never 
ufing  any  Term,  if  poflible  to  avoid  it,  in  the  explanation  of  another,  which  has  not 
already  been  defined.  In  general,  I  find  them  promifcuoufly  jumbled  together, 
without  Order  ;  going,  as  it  were,  from  one  end  of  the  Science  to  the  other,  to  and 
again;  too  hadily  introducing,  perhaps,  fome  new  or  favourite  Term,  before  others 
which  feem  neceflary  to  be  fird  known,  in  order  to  prepare  the  way,  by  removing 
fome  impediment.  How  I  have  fucceeded,  mud  be  left  to  the  decifion  of  the 
-candid  and  impartial  Reader. 

I  am  no  favourer  or  admirer  of  new  and  uncommon  Terms ;  nor,  indeed,  do  I 
think  that  every  writer,  on  any  Science,  has  a  right  to  impofe  new  Terms ;  unlefs 
he  has  found  out  fome  new  Principles,  on  which  it  was  not  poflible  for  him  to  ex¬ 
patiate,  by  the  Terms  already  known  and  in  ufe ;  as  Dr.  Brook  Taylor  has  done 
in  Perfpedive;  on  which,  I  have  fpoke  more  largely  in  another  place.  It  was  im- 
poflible  for  him  to  convey  the  Ideas  he  intended  to  inculcate  by  the  old  Terms,  and 
therefore,  he  was  under  the  neceflity  of  inventing  and  enforcing  new  ones  ;  which 
are  extremely  expreflive  of  the  thing  meant.  But,  if  every  writer,  on  that  or  any 
other  Subjed  (who,  becaufe  he  knows  lomething  of  it,  imagines  he  knows  more 
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than  any  who  have  wrote  before  him)  was  to  take  the  liberty  to  impofe  new  and 
'unmeaning  Terms,  of  his  own,  fuited  only  to  his  own  trifling  Ideas  of  the  Subjeft, 
the  Science  would,  by  that  means,  become  perplexed  and  intricate ;  each  Perlbn 
who  happened  to  receive  his  knowledge  of  it  from  different  Books,  would,  confe- 
-quently,  underfland  and  call  the  fame  Thing  by  different  Names ;  than  which 
•efpecially  when  they  are  abfurdly  or  falfly  named,  nothing  tends  more  to  perplex, 
and  involve  the  Science  in  obfcurity. 

I  have  already,  in  the  Preface,  given  my  reafons  for  omiting,  in  this  Treatife, 
geometrical  Definitions  and  Problems ;  becaufe,  I  fuppofe  the  Reader  already  toler¬ 
ably  verfed  in  Geometry;  if  not,  I  advife  him  fir  ft  to  ftudy  it,  at  leaft  Praftical 
Geometry;  without  which,  it  is  ufelefs  to  attempt,  and  impoflible  to  fucceed  in  the 
Study  of  Perfpeftive ;  the  better  he  is  acquainted  with  Euclid,  the  greater  progrefs 
will  he  make  in  Perfpeftive  ;  of  which,  Geomety  is  the  foundation.  To  aflift  him 
in  it,  I  have  compiled  and  compofed  a  Volume  (mentioned  in  the  Preface)  which 
may  be  called  an  abridgment ;  it,  neverthelefs,  contains  all  that  is  feflential.  My 
chief  aim,  in  that  work,  was  to  make  it  ufeful,  the  Study  of  it  pleafant,  and 
attainable  by  any  tolerable  Capacity,  and  applicable  to  various  ufes  in  Life  ;  par¬ 
ticularly  fubfervient  to  this  Treatife  of  Perfpe&ive,  as  I  always  refer  to  it  for  De- 
monftration:  in  which  cafe,  it  may  be  deemed  a  part  of  this  Work,  and  ought 
always  go  together.  But,  although  I  have,  there,  fully  defined  a  Plane  (Def.  6th.) 
yet,  as  it  is  fo  very  efl’ential  in  Perfpeftive,  it  was  by  no  means  proper  to  omit  it 
here ;  feeing  that,  on  it  the  whole  Theory  of  Perfpeftive  is  built. 

A  PLANE  is  a  perfe&ly  even,  ftreight,  and  regular  Surface,  which  is  neither 
convex  nor  concave  in  any  part ;  but  agrees,  in  every  part,  with  a  Right  Line  or 
ftreight  Ruler,  applied,  any  how,  to  the  Surface. 

f  •  •  •  *  ' 

2.  By  the  motion  of  a  Right  Line,  a  Plane  may  be  conceived  to  be  generated ; 
either  by  a  diredt,  lateral  motion,  or  by  fuppofing  it  whirled  around  (fo  as  not  to 
generate  a  Cone)  on  any  Point  in  it. 

3.  It  is  eafy  to  conceive,  that,  if  the  Eye  of  a  Perfon  be  in  a  Plane,  or  in  a  con¬ 
tinuation  of  it,  the  neareft  extremes  or  limits,  towards  the  Eye,  hide  all  the  reft  of 
the  Plane ;  for,  the  whole  Plane  vanifhes,  and  is  loft  to  an  Eye  in  the  Plane ;  which 
appears  but  a  Right  Line,  extended  in  length  to  the  apparent  dimenfions  of  the 
Plane,  confidered  as  having  only  length  and  breadth :  thicknefs  or  fubftance  is  the 
property  of  Solids,  a  Plane  has  none ;  ’tis  the  Surface,  only,  that  is  confidered. 

t  -  \ 

N.  B.  The  Pi&ure  (in  Perfpeftive)  is  always  underftood  to  be  a  Plane.  There¬ 
fore,  the  Board,  Canvas,  or  Paper,  on  which  we  draw,  is  the  Plane  of  the 
Pidlure. 

N.  B.  2.  A  Plane  may  be  of  any  Figure ;  and,  in  Perfpeftive,  it  is  frequently 
confidered  as  being  infinitely  extended,  without  regard  to  Figure,  or  to  its  limits. 

A  Cube  is  bounded  by  fix  Planes,  which  are  all  Squares ;  as  A,  B,  X.  Fig.  i.PlatellL 
Every  other  Parallelopipid  has  alfo  fix  Planes,  which  are  all  Parallelograms ; 

.either  right  angled,  as  Fig.  2,  or  acute  angled,  as  Fig.  3. 

A  Prism  is  a  Solid,  whofe  Bafe,  A,  and  Top,  B,  are  either  fimilar  Triangles*,  *  Fig.  4. 
•Quadrangles +,  or  Poligons  J  of  any  Number  of  Sides.  The  other  Planes  or  Sur-  +  l> 
faces  are  all  Parallelograms.  (As  X,  X.)  J*  Fig.’s. 

Pyramids  have  their  Bafes  (A)  of  any  Number  of  Sides.  The  other  Planes,  of  F,S- 
«the  Sides,  are  all  Triangles.  (As  Y,  Y.) 

K.  B.  No  Solid  can  be  formed  of  Planes,  having  lefs  than  four ;  and  that  mull  be  a  Pyramid. 
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PlateTIL  Of  PLANES  and  their  POSITIONS,  in  GENERAL. 

1.  Horizontal  is  the  firft  and  moft  natural  pofition  of  Planes;  fuch,  are  all 
Planes  which  are'  parallel  to  the  Horizon; 
parallel  among  ft  themfelves.  As  Z,  H,  H. 

2.  Vertical.  All  Planes  which  are  perpendicular  to,  or  which  cut  the  Horizon 
at  right  Angies,  are  called  vertical  Planes.  As  V.  Fig.  7,  8,  and 9. 

Vertical  Planes  may  be  in  all  politions,  in  refpedt  of  each  other,  viz.  paralle1,  per¬ 
pendicular  or  inclined ;  as  may  be  conceived,  by  revolving  a  vertical  Plane,  on  a 
Right  Line,  AB,  perpendicular  to  the  Plano  of  the  Horizon;  confequently,  they 
will,  if  produced,  all  pals  through  the  Zenith  and  Nadir  *  of  our  Horizon. 

y.  Inclined.  All. Planes  whatever,  which  are  neither  parallel  nor  perpendicular  to 
the  Horizon,  are  Inclined  Planes. 

For,  if  a  Plane  cut  the  Horizon,  or  would  if  produced,  in  an  acute  Angle,  it  is 
not  vertical  or  perpendicular  ;  confequently,  it  inclines  to  the  Horizon  on  one  fide 
more  than  the  other ;  which,  Inclination,  is  always  meafured  on  that  fide  making 
the  acute  Angle  ;  as,  for  Example. 

Fig.  9.  The  Plane  X  inclines  to  the  Horizon,  in  the  Angle  BC  A  ;  and  it  is  alfo  faid  to 
incline  to  a  vertical  Plane,  in  the  Angle  BCE;  which  Angle,  if  they  have  the 
fame  Interfe&ion,  CD,  or  parallel  Interfeftions  with  the  Horizon,  is  the  Comple¬ 
ment  of  it  sinclination  to  the  Horizon,  See  N.  B.  Def.  13th.  Geo. 

4.  It  may  not  be  improper,  here,  to  obferve  (for  it  is  neceffary  to  know  and  un¬ 
derhand  well)  that  the  Angle  of  Inclination,  of  one  Plane  to  another,  can  be  mea¬ 
fured,  only  in  a  Plane  to  which  both  the  other  are  perpendicular;  or,  which  is  the 
fame  thing,  if  a  Line  be  drawn  in  each  Plane,  from  the  fame  Point  in  their  common 
Interfeflion,  and  perpendicular  to  it,  an  acute  Angle  made  by  thefe  Lines  is  the  In¬ 
clination  of  the  Planes  ;  for  it  is  evident,  that  a  Plane  palling  through  thofe  two 
t  2.  7.  El.  Lines' will  be  perpendicular  to  the  common  Interfeflion  -j*  and  confequently  to  both 
Planes.  To  illuftrate  it. 

Suppofe  the  horizontal  Plane  Z  raifed  up  into  the  Pofition  of  X,  inclined  to  the 
Horizon  ;  the  line  C  D,  on  which  it  was  fuppofed  to  turn,  may  be  confidered  as 
the  common  Interfeftion  of  the  two  Planes,  X  and  Z. 

It  is  evident,  that  the  point  A  will,  in  that  motion,  have  deferibed  the  Ark  AB; 
and,  if  the  Angle  ACD  be  aRightone  (as  it  is  fuppoled)  BCD  is  ftill  a  Right  Angle; 
§  Def.  11.  wherefore,  A  C  and  C  B  are  both  perpendicular  to  C  D  ;  §  and  the  Plane  ABC,  de- 

Ge°m.  feribed  by  the  motion  of  C  B,  is  alfo  perpendicular  to  C  D,  f  and  confequently,  to 

j  ^  J’  ’  the  two  Wanes  X  and  Z.|  Therefore,  the  Angle  ACB,  in  the  Plane  ABC,  is  the 
Angle  of  Inclination  of  thofe  two  Planes. 

Draw  A  D,  at  pleafure,  curing  the  common  Interfeflion,  C  D,  in  D ;  and,  from 
the  fame  point  D,  draw  DB,  in  the  inclined  Plane  X. 

Dem.  Now,  if  A  CD  be  a  Right  Angle,  A  D  C  is  acute  —  Cor.  3.  10.  1.  El. 

wherefore,  A  D  is  longer  than  A  C  ;  and  alfo,  B  D  than  B  C  —  P.  1 2.  1 .  El. 

But,  the  Chord,  or  Subtenfe,  A  B,  fubtends  both  the  Angles,  ACB  and  ADB; 
confequently,  the  angle  A  D  B  is  lefs  than  ACB.  * - Cor.  to  14.  1.  El. 

Or,  fuppofe  BF  perpendicular  to  the  Plane  Z  ;  and  let  FD  be  drawn. 

Then,  a  Plane  DBF,  paffing  through  BF,  is  perpendicular  to  the  Plane  Z,  but 
not  to  X.  And,  becaufe  F  D  is  longer  than  F  C,  and  B  D  than  B  C,  it  is  manifeft, 
that  the  Angle  BCF  is  greater  than  BDF. 

But,  the  Plane  CBF  is  perpendicular  to  both  the  Planes,  X  and  Z  (as  before) 
and,  confequently,  to  their  Interfeftion  C  D. 

*  Imaginary  Points  in  the  Heavens,  diametrically  oppofite  to  each  other ;  the  one  perpendicular  over  our  Heads, 
the  other  under  our  Feet,  in  the  lower  Hgmifphere. 
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From  which  it  is  clear,  that  the  Angle  made  by  a  Plane  curing  two  other  Planes, 
perpendicular  to  their  common  Interfe&ion,  is  the  Angle  of  Inclination  of  thofe  two 
Planes  ;  feeing  that,  the  Angle  made  by  any  other  Plane,  palling  through  A  B  or  B  F, 
will  necefl'arily  be  lefs,  the  greater  the  Inclination  of  AD,  or  F  D,  to  C  D. 

To  fet  this  matter  in  the  cleared  Light  poflible,  it  being  fo  very  eflential  in  Per- 
lpe&ive,  as  well  as  in  other  Sciences  and  Arts,  I  have  added  the  following  Figure. 

Let  A  B  C  and  C  B  D  be  two  rectangular  Planes,  curing  each  other  in  B  C,  their  Fig.  io* 
common  Interfedtion.  Let  EF  and  F  H  be  two  Right  Lines,  one  in  each  Plane, 
perpendicular  to  their  InterfeCtion  B  C,  at  the  fame  Point,  F. 

Wherefore,  the  Plane  El  FG,  palling  through  thofe  Lines,  is  perpendicular  to 
both  Planes,  AC  and  C  D  ;  §  and,  the  Angle  EFG,  made  by  that  Section,  is  the  §  2.  7.  El. 
larged  that  can  poffibly  be  made  by  a  Plane  which  is  perpendicular  to  either  of  them. 

For,  fuppofe  the  Line  E  H  perpendicular  to  the  Plane  AC  B,  only  ;  and,  a  Plane 
EIKL  to  pafs  through  that  Line,  it  will  be  perpendicular  to  the  Plane  AC;f  and  be-  f  9.  7.  El. 
caufe  the  Plane  E  F  G  is  perpendicular  to  both  the  Planes  AG  and  C  D,  and  paries 
through  the  fame  Point  E,  it  will,  alfo  neceriarlly,  pafs  thro’  the  Line  EH;  wherefore, 

EH  is  the  common  Interfedrion  of  thofe  two  Planes, *  EIFG  and  EIKL  produced. 

I  fay,  that  the  Angle  E  F  H,  made  by  the  Plane  EIFG,  is  greater  than  E  K  H. 

Dem.  Now,  EH,  the  common  IriterfeCtion  of  the  two  Planes  IFG  and  IKL, 
together  with  the  InterfeCrions  E  K  and  K  H,  of  the  Plane  IKL  with  the  two. 

Planes  A  C  and  C  D,  form  a  Triangle  ;  and  fo  does  the  fame  line  EH  with  . 
the  two  InterfeClions  E  F  and  F  H,  made  by  the  Plane  IFG,  with  the  fame 
Planes  AC  and  CD. 

But  HFK  is  a  Triangle,  and,  the  Angle  H  F  K  is  predimed  to  be  a  Right 
onei  wherefore,  H  K  is  longer  than  HF  ;£  and,  for  the  fame  reafon,  E  K  is  1 12.  r.Efc 
longer  than  E  F;  and  confequently,  the  Triangle  E  F  H,  having  one  Side  (EH) 

■  common  with  the  other  Triangle  E  K  H,  and,  having  the  other  two  Sides,  EF1 
and  F  H,  lefs  than  the  two  Sides  E  K  and  K  H,  refpedtively,  they,  therefore, 
contain  a  larger  Angle,  viz.  E  F  FI  than  EKH.  —  —  Cor.  to  14.  1.  El. 

But,  the  Plane  IFG  is  perpendicular  to  both  the  Planes,  AG  and  CD  ;  and 
the  Plane  IKL  is  perpendicular  to  one  of  them  (AC)  only. 

Therefore,  the  Angle  EFG,  made  by  the  fedtion  of  a  Plane  which  is  per-  Fig.  10, 
pendicular  to  both  the  other,  is  larger  than  any  Angle  made  by  any  other  Sedlion, 

•of  a  Plane  perpendicular  to  one  of  them  only  ;  and  confequently,  the  Section 
EFG  meafures  the  true  Angle  of  Inclination  of  the  Planes  ABC  and  CBD. 

N.B.  The  Angle  made  by  the  fedtion  of  a  Plane  inclined  to  both  Planes,  A  C 
and  C  D,  may  be  either  greater  or  lefs  than  EFG. 

5.  Although  it  is  not  poflible  to  conceive  an  Idea  of  a  Plane  abdradled  from  one  or 
•other  of  the  three  Pofitions  I  have  explained,  yet,  in  the  application  of  Planes,  in 
Perfpedrive,  as  in  Geometry,  no  particular  regard  is  had  to  them  ;  for  one  Plane  is 
faid  to  be  perpendicular  to  another,  if  it  makes  right  Angles  with  the  other  Plane, 
as  H  to  V :  each  of  which  is  faid  to  be  perpendicular  to  the  other,  notwithstanding  Fig.  H« 
one  of  them  (H)  is. horizontal. 

The  Planes  X  and  Y  are  alfo  faid  to  be  perpendicular  to  each  other,  although 
both  are  inclined  to  the  Horizon  ;  and,  whatever  their  Inclination  to  the  Horizon 
may  be,  it  matters  not,  if  they  make  right  Angles  with  each  other,  as  at  C. 

For,  if  the  Plane  Y  was  turned  up,  on  AB,  its  interfedlion  with  the  Horizon,  into 
the  vertical  Pofition  W,  and,  along  with  it,  the  Plane  X,  into  the  horizontal  Por¬ 
tion  Z ;  their  Pofition,  in  refpedt  of  each  other,  is  not  altered,  if  the  Angle,  at  D, 
be  ftill  a  Right  one,  as  before,  at  C. 

*  El  is  the  true  Interfe&ion,  perpendicular  to  the  Plane  A  C ;  and  confequently,  EH  would  be  IE  produced. 

But,  as  it  would  run  into  the  Figure  below,  I  thought  it  belt  to  diipenfe  with  it,  as  the  Demonilratiou  is  the  ianre. 

6.  So 
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right  Angles,  as  H  and  X,  or  would  not  if  produced,  as  X  and  V. 

The  Plane  X  being  inclined  to  both  H  and  V,  (Art.  3.  of  Planes)  they  are,  for 
the  fame  reafon,  both  inclined  to  X  ;  yet,  one  is  horizontal  and  the  other  vertical ; 
for,  the  inclination  of  two  Planes  is  mutual.  So  that,  when  it  is  faid  that  one  Plane 
is  perpendicular  or  inclined  to  another,  it  means  nothing  more,  than,  that  they  are 
at  right  Angles,  or  otherwife  with  each  other;  no  regard  being  had  to  the  hori¬ 
zontal  or  vertical  Pofition  of  either;  except  the  Pofition  of  one  is  previoufly  known 
or  determined,  to  which,  the  other  is  faid  to  be  perpendicular  or  inclined. 

7.  In  Perfpe&ive,  it  is  alfo  frequently  faid,  that.  Lines  are  perpendicular  to  certain 
Planes ;  whereas,  if  the  Plane  be  vertical,  it  is  eafy  to  conceive,  from  what  has 
been  faid,  that  all  Lines,  which  are  perpendicular  to  a  vertical  Plane,  are  horizontal, 
Fig.  1 2.  and  parallel  among!!  themfelves ;  as  A  B,  E  F,  and  C  D,  to  the  Plane  G I  K.  Yet, 
the  Planes,  in  which  thefe  Lines  are,  may  be  either  horizontal,  as  ABFE  5  vertical, 
as  EFCD ;  or  inclined  to  the  Horizon,  as  A  B  C  D. 

If  the  Plane  be  horizontal,  the  Lines  perpendicular  to  it  are  really  perpendicular 
i.  e.  to  the  Horizon;  as  AJ,  ED  and  F  C.  But,  if  the  Plane  be  inclined  to  the 
Horizon,  then,  the  Lines,  which  are  perpendicular  to  it,  are  alfo  inclined  to  the 
Horizon,  yet  parallel  amongft  themfelves. 

Suppofe  the  Plane  ILMN  vertical,  and  perpendicular  to  the  inclined  Plane  GH; 
the  Lines  LI  and  MN,  which  are  at  right  Angles  with  its  Interfe&ion,  IN,  are  per¬ 
pendicular  to  the  Plane  GH.  But  the  line  IP,  which  is  perpendicular  to  the  Hori¬ 
zon,  is  inclined  to  the  Plane  G  H,  in  the  Angle  LI  O.  And  OI,  at  right  Angles 
with  IP,  is  horizontal ;  but,  it  is  alfo  inclined  to  the  Plane  GH,  in  the  Angle  OIN 
equal  LIP. 

D  £  M.  Let  N I  be  produced,  towards  H.  LI  is  perpendicular  to  N  H. 

Then,  becaufe  LIN  is  a  Right  Angle,  LIH  is,  alfo,  a  Right  one  -  C.  2.  1.  El. 

Confequently ,  L I O,  equ al  LIN  —  OIN,  is  equal  to  P I H,  or  L I H  —  L I P. 

Every  Right  Line,  therefore,  which  is  neither  parallel  nor  perpendicular  to  a 
Plane,  is  confequently,  inclined  to  that  Plane;  and  its  Inclination  may  be  known, 
by  drawing  a  Perpendicular  from  the  extreme,  or  any  other  Point,  as  M,  in  the 
Line  IM,  to  the  Plane  GH  ;  the  Complement  of  the  Angle  IMN,  i.  e.  I  ML 
♦  4.  1.  El.  equal  MIN*,  is  the  Inclination  of  1  M  to  the  Plane  G  H. 

Or,  If  a  Plane  (ILMN)  be  drawn,  through  the  Line  IM,  perpendicular  to  the 
Plane  GH;  the  Angle  MIN,  which  the  line  IM  makes  with  IN,  the  interfe&ion  of 
the  perpendicular  Plane  with  G  H,  is  the  Angle  of  its  inclination  to  the  Plane  G  H. 


N.  B.  IN  is  the  Seat  of  the  Line  IM  or  IO,  and  alfo  of  ML,  or,  of  the  Plane 
N  L,  on  GH;  produced  by  the  Interfe&ion  of  a  perpendicular  Plane  palling 
through  the  Line,  as  above.  Therefore,  the  Angle  which  any  Line  makes 
with  its  Seat,  on  a  Plane,  is  the  Angle  of  its  inclination  to  that  Plane. 

8.  P  QR  S  is  a  horizontal  Plane,  cuting  the  inclined  Plane  KPQ  in  the  Line  PQ_ 
But,  PQ  is  not  the  Seat  of  the  Plane  PR,  on  K  Q,  it  being  inclined  to  KPQ, 
in  the  Angle  SPT ;  for,  if  ST  and  R  U  be  drawn,  perpendicular  to  the  Plane 
KPQ,  the  Lines  PT  and  QU  (joining  the  Points,  T  and  U,  where  the  perpen¬ 
diculars  cut  the  Plane,  with  P  and  Q)  are  the  Seats  of  the  Lines  PS  and  QR; 
T  U  is  the  Seat  of  the  Line  R  S,  or  of  the  Plane  T  U  R  S ;  and  confequently, 
PQUT  is  the  Seat  of  the  Plane  PQRS,  on  KPQ.  Alfo,  turs  is  the  Seat  of 
that  part  which  is  over  the  Ground  Plane. 

I  would  advife  the  young  Student,  who  is  not  well  verfed  in  thefe  things,  to 
make  them  familiar  to  him;  for  which,  the  reading  over  a  fecond  time,  with  due 
attention  to  the  Figures,  will  be  fufficient. 
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I  have  been  more  particular  on  this  Subject,  becaufe  I  have  frequently  known 
Pupils  to  be  miflead,  by  calling  Lines  and  Planes  perpendicular,  imagining  them 
to  be  really  fo,  i.  e.  to  the  Horizon ;  from  the  common  acceptation  of  the  Term 
Perpendicular,  (to  hang  down,  as  a  plumb  Line)  not  confidering  the  Pofition  of  that 
Plane  or  Line,  to  which,  the  other  Planes  or  Lines  are  laid  to  be  perpendicular* 
and  to  which,  due  attention  muft  farlk  be  given. 

9.  Suppofe  the  Objedfc  AIKC  to  be,  in  the  lower  part,  a  right  angled  Paral-  Fir.  1?* 
lelopiped  (the  moft  general  form  for  Buildings,  or  the  feveral  Parts  of  a  Building)  n’  ** 
the  Planes  B  E  D  C,  and  A  I  B,  of  the  Front  and  End,  and  their  oppofites,  are  ver¬ 
tical  ;  for  they  are  perpendicular  to  the  Horizon,  or  Ground  (confidered  as’  a  Plane) 

on  which  it  ftands.  J 

Now,  the  Lines  A  B  and  F  E,  in  the  Plane  A  I  B,  are  perpendicular  to  the  Plane 
B  E  D  G  ;  and  the  Lines  B  C,  ED,  and  I K,  are  all  perpendicular  to  the  Plane  A  I  B 
(t,  e.  the  originals  of  thofe  Lines  are  fo,  in  the  real  ObjeCt)  yet,  they  are  all  parallel 
to  the  Horizon,  and  the  three  laft,  parallel  between  themfelves,  though  in  different 
Planes  ;§  for,  a  Plane  may  pafs  through  any  two  Lines  which  are  parallel.  (Ax.  5.)  §  ^  £I# 

10.  In  the  Practice  of  PerfpeCtive,  it  is  often  neceflary  to  fuppofe  the  ObjeCt, 
we  are  delineating,  tranfparent,  as  if  the  whole  ObjeCt  was  Glafs ;  and,  the  Planes 
or  parts  of  the  Building,  which  are  adjacent,  are  luppofed  to  be  feen  through  the 
hither  Planes-;  as  ABCH,  the  ground  Plane,  and  FEDG  parallel  to  it;  AFGH 
parallel  (or  other  wife)  to  BE  DC,  and  H  G  D  G  oppofite  to  A  F  E  B. 

Thefe  fix  Planes,  forming  a  right  angled  Parallelopiped,  compofe  the  Bodv  of  the 
Building  ;  every  Angle  of  which,  A,  B,  E,  D,  &c.  is  a  folid  Right  Angle  ;  each 
being  compofed  of  three  plane  Right  Angles,  as  A  B  C,  ABE,  and  E  B  C,  of  the 
Angle  B;  confequently,  AB,  BC,  and  B  E  are  each  perpendicular  to  the  other. 

By  means  of  this  fuppofed  tranfparency,  the  connection  of  the  feveral  parts  of  an 
Objedt  are  diftinCtly  feen,  and  delineated  with  greater  accuracy  ;  which,  in  fome 
Cafes,  could  not,  without  that  expedient,  be  fo  certainly  afeertained. 

11.  The  Roof,  FI  KDGE,  is  a  triangular  Prifm,  in  its  conftru&ion.  The  Planes, 

EIKD  on  this  fide,  and  F I  K  G  on  the  other  fide,  are  inclined  to  the  Horizon; 
yet,  thefe  Planes  may  be  perpendicular  to  each  other,  if  the  Angles,  FIE,  GK  D, 
are  Right.  ,  (See  Art.  5.) 

They  are  alfb  inclined  to  the  Front  and  its  oppofite,  which  are  vertical  Planes; 
but  obferve,  that, ‘their  Inclination  is  not  the  internal  Angle  IEB,  or  I  FA,  for  thofe 
Angles  are  obtufe;  but,  if  either  of  the  Planes  be  produced,  as  BEDC  to  LM, 
there  is  made, an  acute  Angle  (I  EL)  with  that  Plane,  equal  to  the  Complement  of 
IEB  to  two  Right  Angles ;  which,  is  the  Angle  of  Inclination  of  thofe  Planes. 

,  _  1 .  *  '  •  '  ,  \ 

The  inclined  Planes,  of  the  Roof,  as  well  as  the  horizontal  and  vertical  Planes 
AC,  EC,  &c.  are  perpendicular  to  the  Plane  A  IB,  and  to  HCK,  its  oppofite. 

This,  I  hope,  is  fufficient  to  make  all. I  have  laid,  relative  to  Planes  and  Lines 
(in  refpeCt  of  their  pofitions,  and  affinity  to  each  other)  clearly  underftood ;  if  fo, 
it  is  a  very  material  point  gained  towards  underftanding  PerfpeCtive  clearly;  which 
will  be  found  a  moft  neceffary  Introduction  to  the  Theory,  and  will,  alfo,  greatly 
facilitate  the  Practice. 
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Of  the  fever  al  kinds  of  PRO  f  ECTIO  N,  and  other  introductory 

Matters. 

PRO  JECTTON  is  the  defcription  or  delineation  of  Objedts  in  Plano,  or  on 
a  Plane,  according  to  a  certain  Law  ;  by  means  of  Right  Lines,  called  Rays, 
fuppofed  to  be  drawn  from  every  Angle  of  the  Objedt  to  lome  Plane. 

Fig.  14.  .  As  A  a,  Bb,  Cc,  &c.  which,  taken  altogether,  are  called  the  System  ot  Rays. 

When  thofe  Rays  are  all  united  in  a  Point  (as  AO,  BO,  &c.)  it  is  called  a  Cone 
or  Pyramid  of  Rays  ;  and  that  Point  (O)  being  fuppofed  an  Eye,  and  the  Right 
-Lines  OA,  OB,  &c.  Vifual  Rays,  the  Syftem  of  Rays  is  then  called,  the  Optic 
Cone,  or  Pyramid  (See  the  4th  Definition,  in  Optics;  Book  I.  Page  9.) 

The  Figure  defcribed,  as  aefb,  on  the  Plane  V,  abce,  on  the  Plane  Z,  or, 
abde,  on  the  Plane  X,  is  the  Projedtion  of  the  Objedt  ABC. 

N.  B.  When  the  ObjeA  to  be  delineated  is  circular  or  globular,  the  Syftem  of  Rays  is  then  properly 
called  a  Cone,  for  it  is  really  fo;  but  when  the  Objedt  is  right  lined,  it  is  more  properly  called  a 
Pyramid,  as  in  Fig.  6.  Plate  3;  the  Bafc,  A,  only,  being  coniideted  as  the  Objedt,  and  aB,  bB,  &c. 
as  Vifual  Rays  to  the  Eye,  at  B,  in  the  Vertex  of  the  Pyramid,  aBd,  formed  by  the  Rays. 

,  1CHNOGRAPHY,  or  Ichnographic  Projedtion,  is  that  which  is  defcribed  by 
Right  Rines,,  parallel  amongft  themfelves  and  perpendicular  to  the  Horizon,  from 
every  Angle  of  the  Objedt,  on  a  Plane  parallel  to  the  Horizon. 

•Fig.  14.  As  A  a,  Bb,  Cc,  &c.  from  the  Angles  A,  B,  C,  &c.  of  the  Objedt,  to  the 
•No.  1.  Plane-Z,  which  is  horizontal.  The  points,  a,  b,  c,  d,  &c.  where  the  perpendicular 
Lines,  or  Rays,  cut  that  Plane,  being  joined  by  Right  Lines,  ab,  b.c,  c  d,  &e.  and 
diagonal  wife,  as  a  c,  b  d,  &c.  is  the  Ichnographic  Projedtion  of  the  Objedt,  ACB. 

bThe  Figure,  aecb,  projedted  on  the  horizontal  Plane  Z,  is  likewife  called  the 
Plan,  or  Seat,  of  that  Objedt  on  the  Ground  Plane.  The  Points  a,  b,  e,  &c. 
are  the  Seats  of -the  Angles,  A,  B,  C,  of  the  Objedt.  The  Line  ab  is  the  Seat 
of  the  Side  AB,  and  be  of  BC,  &c.  alfo  the  Diagonal  ac  is  the. Seat  of  AC; 
bby.  which  means,  the  Plan  of  the  whole  Figure  is  formed. 

'  ORTHOGRAPHY.  If  the  projedting  Rays  are  parallel  to  the  Horizon,  and 
fall  perpendicularly  on  a  Plane  (confequently  vertical)  the  Figure  defcribed,  on 
that  Plane,  by  the  interfedtion  of  the  Rays,  is  the  Orthographic  Projedtion. 

f Fig.  14.  The  Lines  A  a,  Bb,  &c.  are  parallel  to  the  Horizon  and  to  each  other;  which. 
No.  2.  •  falling  perpendicular  on  the  vertical  Plane  V,  deferibe  the  Orthography  of  the 
. Obje<Sb  ABC,  on  that  Plane. 

Of  this  kind  of  Projedtion  there  may  be  infinite  variety  ;  for,  if  either  the  Plane 
.  or  the  Objedt  be  turned,  though  ever  fo  little,  the  Figure  will  be  varied  on  it. 

The  Figure,  aefb,  thus  projedted,  may  likewife  be  called  the  Seat  of  the  Objedt 
.  ABC  on  that  Plane ;  as  aecb  on  the  Ground  Plane. 

a  is  the  Seat  of  the  Angle  A,  and  b  of  the  Angle  B,  &c ;  ab  is  the  Seat  of 
the  Side  AB,  ae  of  A  E  ;  and,  the  Diagonal  a  f  of  the  Side  A  F. 

a  e  may  alfo  be  confidered  as  the  Projedtion,  or  Seat,  of  the  Plane  A  EC,  and  a  b 
,  of  A  B  C  ;  for,  if  they  were  produced,  they  would  cut  the  Plane  Y  in  thofe  Lines. 

N.  B.  The  Seat  of  a  Point,  Line,  or  Plane,  may  be  had  on  any  Plane  in  whatever  Pofition ;  by  draw¬ 
ing  Right  Lines  from  each  extreme  of  the  Line,  &c.  perpendicular  to  the  Plane. 

bf  on.  the  Plane  Z,  and  b  £  on  the  Plane  Y,.. are  the  Seats  of  the  fame  Line  BF,  in  the  Obiedt 
ABCTandfcofthereft. 

-Ortho- 
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Orthographic  Projedion  is  ufually  called  the  Elevation.  But,  when  it  ex¬ 
hibits  the  End  of  a  Building,  or  part  of  the  End  only,  (hewing  the  Projeaures  of 
the  feveral  parts,  from  the  main  Body  of  the  Building,  the  Contour  of  the  curves 
or  Moulding,  &c.  it  is  called  a  Profile.  And,  when  the  Building,  or  other 
Objed,  is  fuppofed  to  be  cut  by  a  vertical  Plane,  in  any  diredion  through  the 
Building,  tire  hither  part  being  fuppofed  to  be  removed,  and  the  infide  expofed  to 
view,  (hewing  the  thicknefs,  &c.  of  the  Walls  and  Floors,  the  ftrudure  of  the 
Roof  and  proportion  of  the  Timbers,  &c.  it  is  called,  a  Section. 

All  thefe  different  kinds  of  Projedion  are  entirely  geometrical,  and  fuppofes  the 
Eye  of  the  Spedator  at  an  infinite  Diftance ;  the  projeding  Rays  being  parallel. 

SCENOGRAPHY  is  the  Projedion  made  by  a  Cone  or  Pyramid  of  Rays,  Right 
Lines,  from  every  Angle  of  the  Objed,  converging  to  a  Point.  As  O  A,  OB,  &c. 

Thofe  Rays  being  cut  by  a  Plane  (X)  paffmg,  in  anv  diredion,  between  the  Ob¬ 
jed  and  the  Vertex  (O)  the  Figure  projeded,  by  the  Rays,  on  that  Plane,  is 
called  the  Scenographic  Projedion  of  the  Objed  ABC. 

If  the  Vertex,  (O)  of  this  Pyramid  of  Rays,  be  confidered  at.  the  Eye  of  a 
Spedator,  and  the  Right  Lines  O  A,  OB,  & c.  as  Vifiual  Rays,  the  optic  Pyramid 
being  cut  by  the  Plane  X,  confidered  as  a  Pidure,  the  Figure,  a  bde,  projeded 
-thereon,  is  the  Perspective  Representation  of  the  Objed  ABC. 


STEREOGRAPHY  comprehends  the  whole  Art  of  rep  refen  ting  Solids  *  on 
a  Plane ;  which  differs  from  geometrical  Projedion,  in  what  was  explained  in 
the  preceding  Definition ;  that,  the  projeding  Rays,  fuppofed  to  proceed  from 
every  part  of  the  Objed,  terminate  in  a  point,  at  any  diftance  from  the  Objed; 
which  Point,  is  always  confidered  as  the  Eye  of  a  Spedator,  and  the  iuterfeding 
Plane  as  the  Pidure.  The  fecYion  of  the  Rays  is  the  Reprefentation. 

By  this  Jdnd  of  Projedion,  the  feveral  dimenfionsof  Bodies,  viz.  length,  breadth 
and  thicknefs,  are  all  reprefented  at  one  View,  in  the  greateft  degree  of  per- 
fedion  that  Art  is  capable  of,  or  Nature  exhibits. 

As  the  Stereographic  Projedion  (of  Qbjeds)  is  various,  I  fh all  explain  it,  more 
fully,  under  the three.feveral  Heads,  Perfpedive,  Projeded  Perfpedive  or  Projedion, 
and  Tranfprojedion.  And  firft,  of  Perspective,  which  is,  more  immediately,  the 
•Subjed  of  the  following  Treatife  ;  that  part  of  Stereography  being  more  particularly- 
adapted  to  the  purpofeof  delineating  all  kinds  of  regular  Qbjeds,  than  either  of  the 
other  ;  which  are,  therefore,  but  feldom  pradifed  ;  and  indeed,  becaufe  theyare  but 
little  underftood,  or  The  difference  between  them  known  ;  yet,  they  have  their 
feveral  ufes  in  delineating,  particularly  in  projeding, fhadows. 


PERSPECTIVE  is  a  Science  founded  on  Geometry  ;  which  teaches  how  to 
delineate,  or  draw* ,  on  a  plane  Superficies  (on,  (imply,  on  a  Plane)  the  true  reprefen- 
iations  of  Objeds,  according  to  their  Diftance  and  Situation,  and  Bearings  of  the 
Objeds  to  each  other ;  from  any  Station,  at  pleaiure,  real  or  imaginary. 


To  <nve  a  clear  and  perfed  Idea  of  the  Principles  on  which  the  Science  of  Per¬ 
fpedive  is  built,  it  is  necefiary  that  the  Objeds,  to  be  reprefented,  are  confidered  as 
being  beyond,  or  on  the  other  fide  of  the  Pidure  ;  that  is,  having  fixed  on  the  Sta¬ 
tion,  from  which  you  intend  to  delineate  an  Objed,  imagine  a  tranfparent  Plane 
interpofed  between  the  Eye  and  the  Objed,  or  Objeds  ;  through  which  you  have  dil- 
tind  Vifion,  of  the  Objeds  on  the  other  Side. 

It  is  evident,  to  all  who  have  confidered  it,  that  if,  with  a  fteady  hand,  you 
trace  every  Line,  of  Objeds,  accurately,  as  they  appear  on  the  tranlparent  Plane 
(which  may  be  fuppofed  a  Window,  or  a  perfectly  regular  Plate  ot  Glafs)  keeping 
the  Eye  fixed  in  a  Point,  there  will  be  true,  linear  perfpedive,  Reprefentation  ot  all 
the  Objeds,  on  that  Plane ;  which,,  is  confidered  as  the  Pidure.  Now,  the  perform¬ 
ance  of  this,  by  geometrical  Rules,  is  what  is  properly  called  Perspective. 


*  Every  Obietf,  having  length,  breadth,  and  thicknefs  or.  depth,  comes  under  the  Denomination,  geometrically, 
of  a  Solid;  the  concavity,  (as  of  a  Box,  or  Houfe,  &c.)  not  being  confidered  ;  but  only  the  external  Form,  evp 
of.  Plane*  or  other  Surfaces,  varioufly  difpofed. 
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Let  B  F I  K  IV  be  an- Object  having  the  three  Dimenfions,  length,  breadth,  and 
fbicknefs  ;  which  may  be  Iuppofed  a  Building,  or  what  you  pleafe,  to  be  repre- 
fenred  on  the  Plane,  or  Picture,  MNOP,  Handing  perpendicular  on  the  Ground 
Plane,  S  RZ  ;  whole  Interfedtion  with  it,  (M  P)  is  at  right  Angles  with  the  line  of 
Station,  (SL.)  The  Pidture,  MNOP,  is,  therefore,  direct,  between  the  Objedt 
and  the  Spectator,  ES.  E  A,  EB,  E  F,  &c.  may  be  conlidered  as  Vifual  Rays, 
in  which  the  vifion  of  the  Object,  B  F  I  L,  is  conveyed  to  the  Eye,  at  E. 


2,  It  is  obvious,  that  if  this  Plane,  or  Picture,  be  transparent,  the  Reprefentation, 
aifc,  on  that  Plane,  of  the  Objedt,  B  F  1  L,  on  the  other  iide,  would,  by  means 
of  the  Right  Lines  EA,  F.  I,  EF,  tic.  from  each  Angle  of  the  Objedt  to  the  Eye, 
exadtly  coincide,  and  agree  in  every  part,  with  the  original  Objedt. 

For,  as  it  is  not  poflible  for  Vilion  to  be  conveyed  but  in  Right  Lines  to  the 
Eye  (except  through  denfe,  refradting  Mediums)  the  Angle  A,  of  the  Objedt,  muft 
neceharily  appear  at  a,  on  the  Pidture,  B  will  appear  at  b,  and  F  at  f,  &c.  where 
the  Right  Lines,  from  the  Angles  of  the  Objedt  to  the  Eye,  pafs  through  the  Pic¬ 
ture  ;  and  is  the  Iuppofed  reafon  for  the  genelis  of  a  'Point  on  the  Pidture,  in  The¬ 
ory.  The  Right  . Line  ab,  or  b  g,  on  the  Pidture,  joining  the  reprefentations 
erf..  t.he.  Angles,  or  Points,  A  and  B,  or  B  and  G,  in  the  Objedt,  will  alio  coincide 
with,  and  hide  the  Original  Line,  A  B,  or  B  G,  from  the  Eye,  at  E;  and  is, 
therefore,  its  Pvcprefentation  ;  and  fo  of  all  the  other  Lines  on  the  Pidture. 

This,  I  think,  needs  no -other  Demonltration,  for  it  is  ocuhr,  and  evident, 
that  the  Angle,  made  by  the  Pyramid  of  Rays  forming  a  Solid  Angle  (A  E  F,  FEC) 
at  E,  is,  not  only  equal,  but,  the  Same,  under  which,  both  the  Objedt  and  its 
Reprefentation  are  feen. 

So  likewife,  the  reprefentation,  fi  or  .fd,  on  the  Pidture,  of  any  Line,  F I  or 
F  D,  in  the  Objedt,  is  feen  under  the  fame  Plane  Angle,  IEF  or  FED.  Conse¬ 
quently,  fi  coincides  with  FI,  and  fd  with  FD;  the  reprefentations,  abgh  of 
the  Plane  ABGH,  f  g  h  i  of  F  G  H  I,  and  b  f  c  of  the  Plane  B  F  C,  coincide  with 
each  other,  refpedtively.;  and  confequently,  the  whole  Reprefentation,  aifc,  or 
Projedtion  of  the  Objedt,  AIFC,  perfedtly  coincides  with  the  Original,  in  the 
Point  of  View  E,  in  that  Pofition  £nd  Situation  of  the  Picture  and  Objedt. 

Wherefore,  fince  the  Eye  is  affedted,  in  the  fame  manner,  by  the  Lines  and 
Angles  on  the  Pidture,  as  by  the  corresponding  Lines  and  Angles  of  the  Objedt,  it 
is  evident,  that,  if  the  Pidture  had  the  fame  degree  of  Light  and  Shade,  and  alfo 
the  true  .teint  of  Colour,  as  the  Object,  it  would  be  impoffible  for  the  Eye,  at  E, 
to  diftinguifh -whether  it  was  a  Pidture,  delineated  on  the  Plane  MNOP,  or  the 
.real  Objedt,  on  the  others  fide,  that  was  perceived. 


3.  Hence  it  is  manifeft,  that  there  is,  ,  and  may  be,  great  deception  in  Vifion ;  and 
alfo,  that  there  may  be  various  Reprefentations,  of  the  fame  Objedt,  from  the  Same 
Station  or  Point  ot  View ;  which,  notwitbftanding  their  difference  in  figure  and 
dimenSions,  will  have  the  Same  Appearance  in  the  true  Point  of  View. 

For,  if  any  other  Plane,  as  M  NOP,  be  placed  between  the  Eye  and  the  Ob¬ 
jedt,  not  parallel  to  MN  O  P,  the  Reprefentation,  of  the  fame  Objedt,  projedted  on 
that  Plane,  by.  its  interfedtion  with  the  Vifual'Rays,  will  not  only  be  Smaller,  but, 
alfo,  very  different  in  Figure  and  Proportion.  For,  having  drawn  the  Right  Lines 
SA,  SB,  SC, :  from  the  Foot  of  the  Spedtator,  at  S,  to  each  angle  of  the  Objedt, 
towards  the  Pidture,  on  the  Ground  Plane,  they  will  determine  the  extreme  width 
v of  the  reprefentation  of  that  Objedt  on  each  Pidture;  and  alfo  the  proportion,  of 
the  reprelentation  of  the  Plane  AG  to  that  of  GC,  which  is,  as  kl  to  lm,  on  the 
Pidture  MNOP,  where  the  lines  S  A,  SB,  and  SC  cut  the  bottom  edge  of  the 
.Pidture;  and,  on  MNOP,  the  Proportion  is  as  no  to  op;  but,  MP  is  not  pa- 
.xallel  to  M  P  confequently,  the  proportion,  of  no  to  op,  is  not  as  kl  toim. 
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If  the  Picture  was  placed  on  M  Q,  it  is  obvious  that  the  Reprefentation  would; 
be  ftill  lefs,  and  alfo  different  in  its  Figure  and  Proportion  ;  as  the  parts  Q  r,  rq, 
intercepted  between  the  lines  S  A,  SB,  and  SC,  fufficiently  evince. 

Thus,  may  there  be  as  many  different  Reprefentations,  of  the  fame  ObjeCt,  as 
you  pleafe,  and  from  the  fame  Point  of  View ;  from  the  different  Pofition  and- 
Diftance  of  the  Picture ;  all  which,  will  affeCt  the  Eye  alike,  at  the  Point  E,  in  the 
Vertex  of  the  Optic  Cone  or  Pyramid  of  Rays. 

PROJECTED  PERSPECTIVE,  or  PROJECTION. 

If  the  VifualRays  EB,  EC,  E  D,  &c.  are  fuppofed  to  be  produced,  or  projected  Fig. 
beyond  the  ObjeCt,  A  BC  D  (a  quadrangular  Pyramid)  and  there  fall  on,  or  are  cut  No.  4,. 
by  a  Plane  (V)  the  Reprefentation  (abdc)  of  the  ObjeCt,  projected  on  that  Plane, 
is  the  Projection  of  the  ObjeCt  ABC. 

Projected  PerfpeCtive  is  the  very  fame,  except  in  the  operation,  as  common  Per- 
fpeCtive,  i.  e.  when  the  Rays  are  cut  by  a  Plane  pafling  between  the  ObjeCt  and  the 
Eye,  with  only  this  difference,  that,  in  common  PerfpeCtive,  the  Reprefentation  is 
always  lefs  than  the  ObjeCt ;  becaufe  the  feCtion  of  the  Rays,  by  the  Plane  X,  is  $ 

on  this  fide,  towards  the  Eye ;  in  projected  PerfpeCtive,  the  Reprefentation  mufl 
neceffarily  be  larger  than  the  ObjeCt,  becaufe  the  Plane  of  the  SeCtion  (V)  is  be-  ^ 

yond  the  ObjeCt  j  but,  if  the  Planes  are  parallel  between  themfelves,  whether  the 
Rays  are  cut  on  this  or  on  the  other  fide  of  the  ObjeCt,  or  both,  the  Reprefenta¬ 
tions  will  be  perfectly  fimilar. 

a,  b,  c,  and  d  are  the  projeCtive  Reprefentations  of  the  feveral  Angles  of  the  Py¬ 
ramid,  A,  B,C,  D  ;  which,  joined  by  Right  Lines,  is  the  Projection  of  that  ObjeCt 
on  the  Plane  V. 

F  G  H I  is  the  Plan  or  Seat  of  the  ObjeCt  A  BCD,  on  the  Ground  Plane,  to  which 
the  Bafe,  A  C  d  D,  is  parallel. 

By  means  of  the  Seat  and  the  Station  Point,  S,  the  Reprefentation,  ahcd,  on 
the  Plane  V,  may  be  projected. 

The  difference  between  PerfpeCtive  and  Projection  is  very  obvious. 

In  PerfpeCtive,  the  ObjeCt,  to  be  reprefented,  is  always  fuppofed  to  be  beyond 
the  Picture;  in  Projection,  the  Picture  is  beyond  the  ObjeCt ;  which  is  projected, 
or  liippofed  to  be  thrown  forward  to  the  Picture,  and  which  is  full  as  rational  to 
fuppofe.  Nor  is  there  occafion,  in  this  Cafe,  to  fuppofe  the  Picture  transparent, 
as  in  the  former,  when  the  Picture  is  fuppofed  to  be  on  this  fide  of  the  ObjeCt, 
and  feen  through  ;  which  indicates  the  meaning  of  the  term  PerfpeCtive. 

The  difference  in  the  operation  is  very  little,  and  is  illuflrated  by  frequent  ufe 
in  the  practical  part  of  this  Work. 

TRANSPROJECTION.  If  the  Vifual  Rays,  from  the  ObjeCt  (A BCD)  are  Fig.  14. 
fuppofed  to  pafs  through  the  Eye  (at  E)  forming  an  oppofite  Pyramid  of  Rays  No.  6. 

(aEb)  and  there  fall  on,  or  are  cut  by  a  Plane  (Y)  the  Figure  (a  cbd)  projected 
on  that  plane,  by  its  interfeCtion  with  the  Rays,  is  the  Tranfproje&ion  of  the 

ObjeCt  (ABC  D). 

It  is  evident,  that,  in  this  kind  of  Proje&ion,  the  Reprefentation  may  be  either 
larger  or  fmaller,  or  equal  to  the  ObjeCt,  as  the  Plane,  Y,  is  removed  farther  from 
or  nearer  to  the  point  E  ;  or,  as  the  point  E  is  removed  nearer  to,  or  further  from  the 
ObjeCt.  For,  if  the  point  E  be  in  the  middle,  between  the  ObjeCt  and  the  Plane 
of  the  SeCtion,  the  Reprefentation  will  be  equal  to  the  Object ;  and,  whether  it  be 
nearer  to,  or  further  from  the  ObjeCt,  the  Reprefentation  will  have  that  I  roportion, 
to  the  Original,  as  their  Diflances  from  the  point  E. 

It  is  alfo  evident,  that  Projections  of  this  kind  muft  neceffarily  be  inverted;  as 
the  Rays  ail  pafs  through  one  common  Point  (a  is  the  tranfprojeCled  place  of  the 
Angle  A,  on  the  Plane  Y,  c  of  C,  and  b  of  the  Vertex,  B,  of  the  Pyramid)  m 
the  fame  manner  as  ontical  Philofonhers  endeavour  to  account  for  Vifion  ;  by  iup- 
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PlatelV.  on  the  Retina,  in  the  fame  inverted  Portion.  The  Eye  being  in  this  refpedl  like 
a  Camera  Ob  four  a ,  which  is  a  kind  of  artificial  Eye;  in  which,  the  Pidture  is  al¬ 
ways  inverted.  (See  Page  i o,  iff  and  2nd  Par.  Alfo,  lee  Fig.  13,  Plate  II.) 

Notwithftanding,  if  the  Plane  Y,  of  the  tratifprojedlive  Pidture,  be  parallel  to 
cither  the  perfpedtive,  (X)  or  the  projedlive,  (V)  the  Reprefentation  thereon  will  be 
Similar  to  the  other,  or  to  both,  if  they  are  all  parallel  amongft  themfelves. 

An  ORIGINAL  OBJECT  is  any  Objedt  whatever,  which  is  the  Subjedt  of  the 
Fidlure  we  are  delineating. 

BFIL  is  an  original  Objedt,  of  which,  the  Projedtion,  aifc,  on  the  Plane 
MN  O  P,  or  ai fc ,  on  the  Plane  M  N  O  P,  are  Reprefentations. 

Alfo,  parts  of  an  entire  Objedt,  as  a  Column,  a  Chimney,  &c.  are  the  Originals 
of  their  leparate  Reprefentations. 

By  ORIGINAL  PLANE  is  meant,  not  only  the  Ground,  or  other  Planes 
upon  which  Objedts  are  feated,  but  alfo,  the  plane  Surfaces  of  original  Objedts 
to  be  delineated. 

ABGH  and  BFC  &c.  in  the  Original  Objedt  BFIL,  are  Original  Planes, 
as  well  as  the  Ground  Plane  (Z)  on  which  it  Rands. 

It  may  be  neceffary  to  make  a  diftindtion  between  Figures  and  Objedts,  although 
every  Plane  Figure  may  be  called  an  Objedt ;  but,  I  think,  that  Term  is  more 
properly,  applicable  to  Sol  ids  than  to  Plane  Figures. 

By  ORIGINAL  FIGURE,  I  fliall  therefore  mean,  only,  Figures  in  Original 
Planes,  as  Doors,  Windows,  &c.  in  Original  Objedts;  or  the  Figure  of  the  Ori¬ 
ginal  Plane  itfelf.  As  FGHI,  or  BGFDC,  &c. 

Any  geometrical  Plane  Figure  whatever,  in  Original  Objedts,  is,  therefore,  an 
Original  Figure. 

ORIGINAL  LINE  is  any  Line  in  an  Original  Objedt,  whether  Right  Line  or 
curved  ;  as  the  bounds  or  limits  of  all  Original  Planes,  or  Figures,  are  Lines. 

AB,  BG,  F G,  F  D,  &c.  are  Original  Lines,  in  the  Original  Planes  ABGH 
and  BFC,  each,  of  which,  is likewife  in  another  Ph.ne  ;  for,  each  is  the  common 
Interfedtion  of  two  Planes ;  confequently,  each  Liue  is  in  two  Planes. 

By  Th.  1.7.  Eh  the  common  Interfedtion  of  two  Planes  is  a  Right  Line,  3.  1 1.  Euc. 
AB  is  the  common  Interfedtion  of  the  Ground  Plane  and  the  Plane  ABGH, 
and  is,  therefore,  in  both  Planes ;  and,  B  G  is,  for  the  fame  reafon,  in  both  the 
Planes  ABGH  and  BFC;  and  fo  of  all  the  reft. 

The  Interfedtion  of  two  Lines  is  a  Point ;  and  the  extremes  of  Lines  are  alfo 
Points ;  wherefore,  the  Angles  F,  G,  H,  &c.  of  the  Objedt  BFIL,  are  Points  ; 
for  they  are  the  Interledtions,  and  alfo  the  extremes  of  Lines;  and  are  called 
Original  Points. 

All  Objedts,  whatever,  that  are  formed  by  Art,  as  Buildings  of  all  kinds,  or  other 
regular  Objedts,  (which  are  the  fiteft  fubjedt  for  Perfpedtive)  are  compofed  either  of 
Planes  or  of  curved  Surfaces,  or  both.  Every  Building  and  parts  of  Buildings  come 
under  the  denomination  of  fome  one  or  other  geometrical  Solid  ;  as  Parallelopiped, 
Prifm,  Pyramid,  Cylinder,  Cone,  or  Sphere  ;  or  they  are  compounded  of  feveral, 
together.  For,  the  Body  of  the  Building  is  either  one  Parallelopiped,  or  it  is 
compofed  of  feveral,  varioufly  difpofed,  at  the  difcretion  of  the  Architedt.  The 
Roofs  are,  generally,  either  triangular  Prifms,  or  Pyramids.  The  Planes,  of  which 
Roofs  are  chiefly  compofed,  are  either  Triangles,  Parallelograms,  or  Trapezia. 
The  Planes  of  the  Fronts  and  Ends  of  a  Building  are,  for  the  moft  part, 
Redtangles ;  fometimes  Pentagons  (as  BGFDC)  or  other  Poligons ;  which 
contain  other  geometrical  Figures,  varioufly  difpofed,  as  Doors,  Windows,  &c. 
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which  are  generally  Redlangles,  fometimes  Circles,  Ellipfes,  or  mixed  Figures. 

Temples,  in  Gardens,  Cupolas,  &c.  are  either  cylindrical,  or  poligonal  Pnlms  • 
the  Roofs,  of  which,  are  either  pyramidal,  or  fpherical,  or  mix’d  curved  Surfaces. 
Columns  approach  nearly  to  Cylinders ;  in  the  lower  part  they  are  perfedtly  fo. 


Thus,  may  every  part  of  a  Building,  or  other  regular  Object,  be  reduced  to 
fome  geometrical  Solid  or  other.  Solids  are  compofed  of  Planes  or  other  Surfaces, 
all  which,  may  again  be  reduced  to  their  firft  Principle,  Lines ;  for,  as  the  boun¬ 
daries  of  Solids  are  Planes,  or  other  Surfaces,  fo  the  bounds  of  Planes,  &c.  are 
Lines.-}-  Alfo,  the  Figures  in  Planes,  whether  Doors,  Windows,  or  other  Fi¬ 
gures,  are  formed  of  Lines ;  all  which,  are  Original  Lines. 

So  likewife,  Mouldings,  Steps,  &c.  are  reprcfented  by  Lines ;  which,  in  the 
Originals,  are  generated  either  by  Planes,  only,  as  {freight  Steps,  or  by  Planes  and 
curved  Surfaces,  as  in  Mouldings  and  circular  Steps.  Each  Moulding,  if  it  be 
right  lined,  is  compofed  of  Planes  and  cylindrical  Surfaces ;  which,  by  their  pa¬ 
rallel  interfedfions,  generate  Right  Lines.  Circular  Mouldings,  in  Cornices,  &c. 
are  compofed  of  Planes,  with  cylindrical  and  other  curved  Surfaces;  which,  by 
their  regular  interfedtions,  generate  circular  Lines. 

The  Edges  of  Columns  and  other  cylindrical  Objedfs,  which  are  reprefented  by 
Lines,  on  the  Pidture,  have  no  real  exigence  in  the  Originals,  but  are  only  appa¬ 
rent  ;  for  there  is  no  real  Line  ;  as  it  is  but  one  continued  Surface,  which  returns 
again  into  itfelf,  without  cuting  or  interfering,  by  which  Lines  are  generated. 
The  Lines  which  form  the  reprelentations  of  the  Bafes,  &c.  of  Columns  are,  in 
the  Originals,  fome  of  them  real  and  fome  only  apparent;  as  the  Contour  of  the 
curve  of  the  Torus,  &c.  and  have  various  forms,  on  the  Pidture,  according  to 
the  lituation  of  the  Eye,  or  Pidture. 

Having  thus  reduced  compound  Original  Objedts  into  their  firft  Principles  or 
Elements,  viz.  Planes  and  Lines;  the  next  thing,  to  be  confidered,  is  the  Pofition 
and  Situation  of  thofe  Planes  and  Lines,  in  refp  dt  of  the  Pidture  and  of  each 
other  ;  which  being  premifed  and  well  confidered,  the  whole  myftery  of  linear 
Perfpedtive  will  be  found  comprifed  in  a  fmall  Compafs,  both  in  Theory  and 
Pra&ice.  The  Principles  on  which  the  Theory  is  built  are  few,  but  they  are  ge¬ 
neral,  and  applicable  in  all  pofitions  of  the  Pidture  and  lituation  of  the  Objedt,  or 
-of  the  Eye.  Wherefore,  the  Diftance  and  Situation  of  the  Objedt  being  deter¬ 
mined  ;  that  is,  the  Station  being  fixed,  from  which  an  Objedt  is  to  be  delineated, 
and  the  Portion  of  the  Picture  determined,  the  Reprefentation  is  alfo  determin¬ 
able.;  which,  Reprefentation,  is  in  proportion  to  the  Diftance  of  the  Pidture. 

Thus  far  I  have  proceeded,  by  way  of  Introdudtion.  I  have  called  it  an  In- 
•trodudtion  to  Perfpedtive,  becaufe,  it  cannot  be  called  a  part  or  branch  of  that 
Science;  feeing,  all  which  it  contains  may  be,  and  is,  known  to  feveral,  who  are 
not  acquainted  with  one  Theorem,  or  any  Rules  for  the  practice  of  Perfpedtive. 
Neverthelefs,  as  this  Work  is  intended  to  be  a  perfedt  Tutor  for  young  Students, 
I  am  well  convinced,  that,  the  knowledge  they  will  acquire  by  this  Intro¬ 
dudtion  is  by  no  means  to  be  difpenfed  with  ;  being  as  eiiential  to  be  previoully 
known,  as  the  Definitions  of  the  Terms  ufed  in  Perfpedtive;  which  are  elemen¬ 
tary.  It  is  certainly  poffible,  by  Rules  laid  down,  for  a  Perfon  to  pradtice  Per¬ 
fpedtive  without  knowing  what  Perfpedtive  means  ;  but  that  is  not  compatible  with 
my  Defign,  having  entitled  this  Work  a  Compleat  Treatife,  which  could  not  pol- 
libly  be,  without  accounting  for  the  Rules  given  ;  which  I  {hall  do,  as  briefly  as  is 
confifient  with  the  Subjedt,  not  dwelling  on  any  unneceflary  part  of  the  Science; 
but  certainly,  every  neceffary  knowledge,  previous  thereto  (which  being,  perhaps, 
no  part  of  any  other  diftindt  Science)  fhould  hrft  be  inculcated. 
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Containing  the  ELEMENTS  of  PERSPECTIVE. 

IN  order  to  inveftigate  the  Theory  of  Perfpedtive,  with  clearnefs  and  precifion,. 

it  is  neceflary  to  have  recourfe  to  certain  imaginary  Planes,  which  may  be  con¬ 
ceived  to  pafs  through  the  Eye  of  a  Spectator,  or  Point  of  View,  from  which  an 
Object  is  fuppofed  to  be  delineated,  in  all  Portions  as  occafions  require. 

The  Pidture,  as  it  has  already  been  obferved  (under  the  Article  Perfpedtive)  is 
fuppofed  to  be  between  the  Eye  and  the  Objedt. 

Three  of  thofe  imaginary  Planes,  together  with  the  Pidture  and  any  Original- 
Plane  whatever,  are  fuppofed  to  be  conftrudted  as  they  are  reprefented  in  Plate  IV, 
Fig.  1 6,  17,  18,  1  g,  20  and  21.  The  Planes,  thus  conftrudted,  I  fhall  firft  de¬ 
fine  ;  afterwards,  the  Lines  generated  by  their  Interfedtions ;  and  laftly,  the  Points 
produced  by  the  interfedtions  of  the  Lines;  all,  which,  are  fo  effentially  neceflary, 
that,  in  fhort,  without  the  afliftance  of  thefe  five  fundamental  Planes,  and  the  Lines 
and  Points  generated  by  their  Interfedtions  with  each  other,  Perfpedtive  would  be 
a  very  intricate  and  perplexed  Study ;  and,  in  Theory,  a  moft  imperfedt  Science. 

.  I  would  particularly  advertife  young  Students,  not  to  pay  the  leaft  regard  to 

the  general  pofitions  of  the  Planes  I  am  about  to  define,  but  only  their  pofitions  in 
refpedt  of  each  other ;  for  which  reafon  I  have  given  them  in  various  Pofitions,  and 
advife  the  Reader  not  to  give  particular  attention  to  the  firft.  For,  in  the  Theory 
of  Perfpedtive,  the  pofition  they  have  to  the  Horizon  is  not  confidered,  at  all ;  as- 
the  Theorems  are  general,  and  applicable  in  all  pofitions  and  fituations  of  the  Pic¬ 
ture,  whatever  ;  fince  (as  Dr.  Brook  Taylor,  in  the  Preface  to  his  fecond  Treatile, 
juftly  obferves)  all  Planes,  limply  as  Planes,  are  alike  in  Geometry,  and  have  the 
fame  properties  however  fituated. 

DEFINITIONS. 

Fig.  16.  !•  Let  ABGH  be  confidered  as  a  part,  or  a  continuation  of  an  Original 

I7,i8,io,Plane;  being  fuppofed  to  be  produced  (if  neceflary)  from  any  Original  Objedt  to 
2oand*2i  ^  Pi&ure  >  ancb  till  it  cuts  a  Plane,  palling  through  the  Eye  of  a  Spedlator,  pa- 
*  rallel  to  the  Pidture, 

DEFINITION  II. 

The  PLANE  of  the  PICTURE  is  confidered  as  the  Board,  Paper,  or  Canvas,, 
on  which  is  to  be  delineated  the  reprefentation  of  forne  Original  Objedt,  or  Plane 
Figure.  As  ABLM,  or  the  Plane  X,  is  the  Pidture. 

The  Picture  is,  generally,  and  for  the  moft  part,  vertical,  and  diredt  between: 
the  Eye  and  the  Objedt  to  be  delineated  ;  as  in  Fig.  16,  18  and  19  ;  but  may  be  in 
any  Pofition  whatever;  as  in  Fig.  17,  20  and  21. 

DEFINITION  III. 

VANISHING  PLANE.  If  a  Plane  be  imagined  to  pafs  through  the  Eye,  pa¬ 
rallel  to  any  Original  Plane,  it  is  called  the  Vanishing  Plane  of  that  Original 
Plane;  or,  fimply,  the  Parallel  of  the  Original  Plane. 

As  V,  or  IKLM,  parallel  to  Z  or  ABGH,  Fig.  16,  17,  &c.  E  is  the  Eye. 
And,  a  PerpendL'i  lar  (E  C)  from  the  Eye  to  its  Interfedtion  with  the  Pidture,  is 
the  Radial  of  the  Vanifhing  Plane. 
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The  DIRECTING  PLANE  is  an  imaginary  Plane,  fuppofed  to  pafs  through 
the  Eye  of  a  Spectator,  parallel  to  the  Pidture.  ° 

G  HI  K,  or  the  Plane  Y,  parallel  to  the  Pidture  (X)  is  the  Diredting  Plane;  the 
Eye  of  a  Spedtator  being  fuppofed  at  E,  in  the  Directing  Plane. 

N.  B.  The  Diftance  of  the  Diredting  Plane,  from  the  Pifture,  is  always  equal  to  the  Diftance  of  the 
Eye  (as  E  C)  and  beiag  parallel  to  the  Piaure,  it  makes  equal  Angles  with  the  Original  Plane  as 
the  Pidure.  (I  HA  equal  MAN).  * 

DEFINITION  V. 

The  VERTICAL  PLANE  (E  C  D  F)  is  fuppofed  to  pafs  through  the  Eye, 
perpendicular  to  the  Original  Plane  and  to  the  Pidture.  Wherefore,  it  cuts  all 
the  four  preceding  Planes  at  right  Angles,  in  all  pofitions  of  the  Pidture  whatever. 

DEFINITION  VI. 

RADIAL  PLANE  is  an  imaginary  Plane,  palling  through  the  Eye  and  any 
original  Right  Line,  whatever. 

As  EVID,  or  E CPD;  which,  being  produced,  would  pafs  through  the 
original  Line  ON,  or  QP.  °  Fig.  20. 

In  Fig.  16.  the  Original  Plane  (AG)  is  fuppofed  horizontal,  and  the  Pidture 
(AL)  vertical;  confequently,  the  Varnifhing  Plane  (M  K)  and  Diredting  Plane 
(K  H)  have  the  fame  Pofitions,  and  cut  each  other  at  right  Angles. 

In  Fig.  1 7.  fuppofe  the  Pidture  (  A  B  L  M)  and  the  Diredting  Plane  (H I K  G)  in 
the  fame  vertical  Pofition;  and  fuppofe  the  four  Planes,  viz.  the  Original  Plane, 
the  Pidture,  the  Vanifhing  and  the  Diredting  Planes,  fo  fixed  together,  as  to  be 
moveable  on  their  Interfedtions,  A  B,  GH,  IK,  and  LM,  as  on  hinges ;  and  then, 
let  us  fuppofe,  the  Pidture  and  Diredting  Plane  (and  along  with  them  the  Vanifhing 
Plane)  pufhed  into  an  inclined  pofition,  on  either  fide  of  the  original,  vertical  Po¬ 
fition  ;  the  Interfedtions,  A  B  and  G  H,  remaining  as  they  were,  unmoved. 

It  is  evident,  that  the  parallelifm  of  the  Planes  is  not  deftroyed  by  this  motion  ; 
for,  the  Vanifhing  Plane  (IK  KM)  is  ftill  horizontal  as  before,  though  re¬ 
moved  lower,  to  iklm;  and,  the  Diredting  Plane,  HikG  or  HI  KG,  is 
ftill  parallel  to  the  Pidture,  A  ml  B  or  A  MB,  both  being  inclined  to  the  Original 
Plane  and  its  Vanifhing  Plane,  in  equal  Angles. 

In  Fig.  18.  the  Pidture  (X)  and  the  Diredting  Plane  (Y)  are  ftill  vertical,  but 
the  Original  Plane  (Z)  and  its  Vanifhing  Plane  (V)  are  inclined  to  them,  and  to 
the  Horizon;  making  equal  Angles  with  each  other, . as  in  the  former  Cafe. 

Nor  is  there  underftood  to  be  any  difference,  in  their  Pofition,  between  this  and 
the  preceding  Figure ;  for,  either  Plane  (A  L  or  H  K)  may  be  fuppofed  the 
Pidture,  and  the  other  the  Diredting  Plane  ;  by  which  means,  it  has  both  the  Po¬ 
fitions  of  the  former  ;  only,  fuppofing  the  Original  Plane  horizontal,  the  Picture 
and  Diredting  Plane  are  confequently  inclined. 

In  Fig.  1 9.  both  the  Original  Plane  and  Pidture  (N  B  H,  and  A  B  L  M)  are  fup¬ 
pofed  vertical;  therefore,  the  Vanifhing  and  Diredting  Planes  are  alfo  vertical; 
and  the  vertical  Plane  (C  D  F  E)  in  this  Cafe,  is  confequently  horizontal. 

In  Fig.  20.  the  Planes  are  all  inclined  to  the  Horizon,  and  alfo  to  each  other  ; 
excepting  the  Vertical  Plane;  which  always  cuts  the  other  four  at  right  Angles, 
and  is,  therefore,  perpendicular  to  them  all. 

This  Figure  I  recommend,  more  particularly  than  any  of  the  other  four,  to  be 
contemplated  by  the  young  Student  (although  it  is  the  fame  in  all)  in  order  to  di- 
veft  him,  entirely,  of  partiality  to  any  particular  Pofition,  refpedling  the  Horizon. 

In  Fig.  21.  The  four  primary  Planes  are  all  moveable,  and  may  be  put  into  all 
the  Pofitions  of  the  former;  either  at  right  Angles,  as  Fig.  16;  or  inclined,  on 
either  fide,  as  in  Fig.  17,  in  any  Angle  at  pleafure. 
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As  thefe  Planes  are  all  marked  with  the  fame  Charadters,  as  in  the  five  preceding 
Figures,  it  would  be  fuperfluous  to  particularize  them  here;  and,  if  a  Plane  be 
fuppofed  to  pafs  through  the  four  Points,  E,  C,  D,  and  F,  it  will  be  vertical  or  per¬ 
pendicular  to  them  all,  in  every  Pofition. 


N.  B.  Any  one  of  the  four  Planes  may  be  the  Original  Plane,  the  oppofite  one  is,  confequently,  its 
Vanifliing  Plane  ;  either  of  the  other  may  be  the  Picture,  and  the  oppofite  to  it  is  the  Diredting 
Plane  j  E  C  D  F  is  ftill  the  Vertical  Plane. 


Of  LINES,  generated  by  the  Interfe&ions  of  the  five  elementary  Planes. 

DEFINITION  VII. 

INTERSECTION  of  the  PICTURE,  with  an  Original  Plane,  is  the  Line  in 
which  any  Original  Plane  cuts  the  Picture;  or,  in  which  an  Original  Plane,  being 

Fig.  1 6  produced,  would  cut  the  Pidture. 

17,  18,*  AB;  is  the  Interfedtion  of  the  Pidture  ABLM.  with  the  Original  Plane  ABGH. 

and  11.  DEFINITION  VIII. 

VANISHING  LINE  is  a  Line  produced  by  the  Interfedtion  of  an  imaginary 
Plane,  paffing  through  the  Eye  parallel  to  any  original  Plane,  with  the  Pidture. 

LM,  the  Interfedtion  of  the  Vanifhing  Plane,  IK  LM  or  V,  with  the  Pidture 
ABLM  or  X,  is  the  Vanifhing  Line  of  the  Original  Plane,  ABGH  or  Z. 

DEFINITION  IX. 

PARALLEL  of  the  EYE  is  the  Line  1  K,  in  which  the  Vanifhing  Plane  (V) 
and  the  Directing  Plane  (Y)  interfedt  each  other. 

As  both  thefe  Planes  are  imagined  to  pafs  through  the  Eye  (at  E)  confequently, 
their  Interfedtion  (I  K)  pafies  through  the  Eye;  and,  becaufe  the  Diredting  Plane 
is  parallel  to  the  Pidture,  the  Parallel  of  the  Eye  is  parallel  to  the  Pidture. 

DEFINITION  X. 

DIRECTING  LINE  is  the  Line  GH,  in  which,  an  Original  Plane  (Z)  cuts, 
or  would,  if  produced,  cut  the  Diredting  Plane  (Y). 

DEFINITION  XI. 

FJcr.  The  VERTICAL  LINE  is  the  Line  CD,  in  which,  the  Vertical  Plane 

*  (ECD  F)  cuts  the  Pidture;  at  right  Angles  with  the  Vanifhing  Line  and  Inter¬ 
fedtion  of  the  Original  Plane. 

DEFINITION  XII. 

The  DIRECTOR  of  an  Original  Line.  If  an  Original  Line  be  produced  till  it 
cuts  the  Diredting  Plane,  a  Right  Line  paffing  through  the  Eye  and  that  Point  is 
the  Diredtor  of  the  Original  Line. 

E  D  (Fig.  20  and  21)  is  the  Diredtor  of  the  Line  N  O,  being  produced  to  D. 

DEFINITION  XIII. 

VISUAL  RAY.  With  optical  writers,  this  Term  fignifies  an  imaginary  Ray 
of  Light ;  by  which,  V  ifion  is  fuppofed  to  be  conveyed' from  the  Objedt  to  the  Eye  ; 
therefore,  in  Perfpedtive,  it  is  a  Right  Line  imagined  to  be  drawn  from  any  Point, 
in  an  Objedt,  to  the  Eye. 

EA,  El,  EF,  &c.  (Fig.  15.)  and  EN,  EO,  &c.  (20 and 21.) are  Vifual  Rays. 

DEFINITION  XIV. 

*• 

RADIAL  LINE  is  the  parallel  of  any  Original  Line,  producing  its  Vanifhing 
Point.  (See  Def.  XXII.)  AsEV  (Fig.  20,  and  21)  parallel  to  N  O. 
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DIRECT  RADIAL  is  a  Right  Line,  from  the  Eye  or  Point  of  View,  perpen¬ 
dicular  to  the  Pidlure.  As  EC. 

N.  B.  If  the  Original  Plane  be  at  right  Angles  with  the  Picture  (as  in  Fig.  16.)  the  Direct  Radial 
(EC)  is  the  common  Interfedtion  of  the  Vanilhing  Plane,  (IKLM)  and  the  Vertical  Plane 
(ECDF);  and  is,  always,  in  the  Vertical  Plane. 

Of  POINTS,  and  their  Diftance  from  the  Eye. 

DEFINITION  XVI. 

The  POINT  of  SIGHT  is  that  Point  where  the  Eye,  of  a  Spectator,  ought 
to  be  placed  to  look  at  a  Pidlure  ;  for,  in  that  Point,  only,  can  a  perfpedtive 
Pidlure  be  feen  perfedlly. 

E  is  the  place  of  the  Eye,  or  Point  of  View,  to  look  on  the  Pidlure  A  B  L  M. 

It  is  the  Point  where  the  three  imaginary  Planes,  m.  the  Vanifhing,  the  Di- 
redting,  and  the  Vertical  Planes,  interfedl;  confequently,  the  Eye  is  in  all  the 
three.  Or,  it  is  the  Point  of  Interfedlion  between  the  Parallel  of  the  Eye  (I  K) 
and  the  Prime  Director  (EF) 

N.  B.  It  is  the  Vertex  of  the  optic  Pyramid  of  Rays  (E  A,  F,  B,  E  F,  &c.)  the  only  Point  in  which  Fig*  15* 
the  Images,  or  Reprefentations  (a  i  f  c,)  on  the  Planes  or  Piftnres,  MNOPorOP,  can  exhibit 
a  true  Appearance  of  the  Original  Object  (B  F  I  L)  on  the  other  fide. 

DEFINITION  XVII. 

The  CENTER  of  the  PICTURE  is  the  Point  C,  in  which  a  perpendicular 
Line  from  the  Eye,  or  Point  of  Sight,  is  cut  by  the  Pidlure. 

The  Dire£t  Radial  (E  C)  being  perpendicular  to  the  Picture,  is,  therefore,  in  the  Vertical  Plane  Fig*  16. 
(ECDF)  confequently,  the  Center  of  the  Picture,  produced  by  the  Perpendicular  E  C,  is  in  the  Ver¬ 
tical  Line  (C  D)  and,  when  the  Original  Plane  is  perpendicular  to  the  Pidlure,  it  is  the  Interfedlion  of 
the  Vertical  Line  (CD)  and  its  Vanilhing  Line  (LM), 

DEFINITION  XVIII. 

DISTANCE  of  the  PICTURE,  or  principal  Diftance,  is  the  Diredt  Radial, 
or  perpendicular  Line  (E  C)  from  the  Eye  to  the  Pidlure,  or  to  its  Center. 

N.  B.  The  Center  and  Diftance  of  the  Pidlure  are  moll  effential,  and  ought  to  be  well  underftood  } 
for,  except  the  Interfering  and  Diredling  Points,  all  the  reft  are  dependant  on  them. 

DE  FINITION  XIX. 

CENTER  of  a  VANISHING  LINE  is  the  Point  where  it  is  cut  by  a  per¬ 
pendicular  Line  from  the  Eye  or  Point  of  Sight. 

EC  (Fig.  15  and  16)  or  Eft  (Fig.  18,  19  and  20)  being  a  Perpendicular  from 
the  Eye  (E)  to  the  Vanifhing  Line  (L  M)  CorCis,  therefore,  its  Center. 

DEFINITION  XX. 

DISTANCE  of  a  VANISHING  LINE,  is  the  Perpendicular,  EC  or  EC, 
from  theEye  to  its  Center  ;  the  fhorteft  Line  that  can  be  drawn  to  the  Vanifhing  Line. 

y  ,  .  ,  «  V  ,  ,  r  ..\ 

DEFINITION  XXI. 

POINT  of  INTERSECTION  is  that  Point  in  which  any  Original  Line  (be¬ 
ing  produced)  cuts  the  Pidlure;  or  the  Plane  of  the  Pidlure  produced,  ifneceflary.  Fig.  20, 
/  is  the  Interfedting  Point  of  the  Line  N  O,  produced  to  the  Pidlure ;  B  and  F  are  and  21. 
the  Interfedting  Points,  of  the  Lines  A  B  and  F  I,  on  the  Pidtures  M  N  O  P.  Fig.  1 5. 

DEFINITION  XXII. 

VANISHING  POINT.  If  a  Line  be  drawn  from  the  Eye,  parallel  to  any 
original  Right  Line,  the  Point,  where  it  cuts  the  Pidlure,  is  the  Vanifhing  Point 
of  that  Original  Line.  (See  Theo.  2.  Sedt.  3.  Book  1.) 
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DEFINITIONS  and  AXIOMS.  Book  II. 

N  O  is  an  Original  Line,  in  the  Original  Plane  HNBG;  EVisa  Line  from  the 
Eye,  parallel  to  N  O,  cuting  the  Picture  ;  V  is,  therefore,  the  Vanifhing  Point  of 
NO,  andEV  is  its  Radial,  or  Parallel  of  the  Original  Line  ;  confequently 
it  is  in  the  Vanifhing  Plane,  or  parallel  of  that  Plane  the  Original  Line  is  in. 

EC  or  EV  being  parallel  to  the  Original  Lines  AB,  G  H,  FI,  &c.  C  or  V, 
where  it  cuts  the  Pidture,  is,  therefore,  the  Vanifhing  Point  of  thofe  Lines. 

N.  B.  The  Radial  EC,  or  E  V,  is  the  Diftance  of  the  Vanifhing  Point,  C  or  V. 

DEFINITION  XXIII. 

DIRECTING  POINT  is  that  Point  in  which  any  Original  Line,  being  pro¬ 
duced,  would  cut  the  Directing  Plane. 

D  is  the  Diredting  Point  of  the  Original  Line  N  O,  or  P  Q,  being  produced  to 
the  Directing  Plane  (G  H  I  K).  It  is  the  Interfedtion  of  the  Original  Line  and  the 
Diredting  Line,  of  the  Plane  the  Original  Line  is  in. 

In  Fig.  23.  O,  P,  and  Q  are  the  Diredting  Points  of  the  Lines  CB,  AB,  and  AD, 
where  thofe  Lines  cut  the  Directing  Plane,  G  IK  H,  produced. 

DEFINITION  XXIV. 

STATION  POINT  is  the  Point  in  which  a  perpendicular  Line,  from  the 
Eye  or  Point  of  Sight,  cuts  the  Ground,  confidered  as  a  horizontal  Plane  ;  or  any 
other  horizontal  Plane,  on  which  an  Objedt,  to  be  delineated,  is  feated. 

S,  is  the  real  Point  of  Station,  at  the  foot  of  a  Spedtator  (ES.) 

In  Theory,  it  is  that  Point  in  which  a  Right  Line,  from  the  Eye,  cutst  he 

Directing  Line,  perpendicularly. 

As  F,  in  the  Diredting  Line  GH;  E  F  being,  fuppofed,  perpendicular  to  G  H. 

AXIOMS. 

I.  One  part  of  a  Right  Line  cannot  be  in  any  Plane,  and  another  part  of  the  Line 

out  of  that  Plane,  being  produced. 

II.  Two  Planes  which  are  parallel  cannot  interfedt: 

III.  The  common  Interfedtion  of  two  Planes  is  a  Right  Line. 

IV.  The  Interfedtion  of  two  Lines  is  a  Point. 

V.  Two  Right  Lines,  that  are  parallel,  are  in  the  fame  Plane  l  i.  e,  a  Plane  may 

pafs  through  both  Lines- 

VI.  Two  Right  Lines,  meeting  in  a  Point,  or  which,  if  produced,  would  interfedt, 
may  be  in  the  fame  Plane. 

VII.  Two  Right  Lines,  being  parallel,  and  both  cut  by  another  Right  Line,  are 
all  in  the  fame  Plane. 

VIII.  Three  Right  Lines,  meeting  or  interfedling  each  other,  are  all  in  the  fame 
Plane  ;  confequently,  every  right  lined  Triangle  is  in  a  Plane. 

\ 

Several  of  thefe  Axioms  are  demonftrable  Propofitions,  in  the  eleventh  Book  of 
Euclid’s  Elements  j  but,  having  a  true  Idea  of  a  Plane,  they  are  fo  very  evident, 
that  it  is  but  trifling,  to  little  purpofe,  to  attempt  to  prove  them.  Neverthelefs,  as 
the  Student  is  fuppofed  to  underftand  Geometry,  they  may,  without  fcruple, 
pafs  for  Axioms  here. 
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SECTION  IV. 

Containing  the  THEORY  of  Redil  inear  PER  SPEC  TIVE. 


THEOREM  1. 

A  N  Original  Plane,  which  is  parallel  to  the  Picture,  has  no  In- 
terfe&ion  with  the  Pidure,  nor  Vanishing  Line. 

DEM.  The  Original  Plane  being  parallel  to  the  Picture  cannot  interfed  it.  Ax.  2. 
And,  a  Plane  palling  through  the  Eye  parallel  to  the  Original  Plane,  which 
Ihould  produce  the  Vanishing  Line,  by  its  Interfedion  with  the  Pidure,  is,  in 
this  Cafe,  alfo  parallel  to  the  Pidure,  and  the  fame  with  the  Direding  Plane  ; 
confequently,  it  can  never  cut  the  Pidure,  and  therefore,  cannot  produce  a 
Vanilhing  Line.  Q.  E.  D. 

EX.  Let  MN  O  P  be  the  Plane  of  the  Pidure,  parallel  to  the  Plane  B  F  C,  of 
the  Original  Objed  (B  F I L.) 

Then,  becaufe  the  Plane  B  F  C  is  parallel  to  the  Pidure,  it  cannot  cut  the  Pidure 
(though  produced  infinitely)  therefore  can  have  no  Interfedion  with  it.  Ax.  2. 
And  a  Plane  (RSTU)  palling  through  the  Eye  (at  E)  parallel  to  the  Original 
Plane  (B  F  C)  is  alfo  parallel  to  the  Pidure;  therefore,  it  cannot  cut  the 
Pidure  and  produce  a  Vanilhing  Line ;  (agreeable  to  Def.  8.)  for,  it  is  the  Di¬ 
reding  Plane  of  that  Pidure  ;  which  is  parallel  to  the  Pidure.  —  Def.  4. 

COR.  Original  Lines,  which  are  parallel  to  the  Picture,  have  neither  Vanijhing  Pointy 
Interjecting,  nor  Directing  Points. 

For,  an  Original  Line,  parallel  to  the  Pidure,  is,  or  may  be,  in  a  Plane  that 
is  parallel  to  the  Pidure  ;  and,  a  Line  palling  through  the  Eye  parallel  to  the 
Original  Line,  which  fhould  produce  its  Vanilhing  Point  is,  in  this  Cafe, 
alfo  parallel  to  the  Pidure;  and  is,  therefore,  in  the  Direding  Plane,  which 
is  parallel  to  the  Pidure.  Wherefore,  it  can  never  cut  the  Pidure  and  pro¬ 
duce  a  Vanilhing  Point;  or,  it  may  be  fuppofed  at  an  infinite  Diftance. 

Neither  can  the  Original  Line,  for  the  lame  reafon,  cut  the  Pidure  or  Di¬ 
reding  Plane ;  therefore,  it  has  neither  Interfeding  nor  Direding  Point. 

EX.  Becaufe  the  Plane  B  F  C  is  parallel  to  the  Pidure,  every  Line  in  that  Plane 
-  is  alfo  parallel  to  the  Pidure  j  therefore,  BG,  G  D,  &c. 

Confequently,  fince  one  part  of  a  Right  Line  cannot  be  in  any  Plane,  and 
another  Part  of  it  out  of  the  Plane  -f*,  the  Line  B  G,  or  GD,  &c.  can  never 
cut  the  Pidure  and  Direding  Plane,  and  produce  an  Interfeding  and  Dired¬ 
ing  Point  ;  agreeable  to  Definitions  21  and  23. 

For  the  fame  reafon,  a  Line  palling  through  the  Eye  parallel  to  the  Original 
Line  (BG,  GF,  or  G  D,  &c.)  muft  neceflarily  be  in  the  Direding  Plane 
(RSTU)  confequently,  it  can  never  cut  the  Pidure  and  produce  a  Vanilh¬ 
ing  Point;  agreeable  to  Definition  22. 
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THEOREM  II. 

The  Vanishing  Line,  the  Parallel  of  the  Eye,  and  the  Direfling  Line 
of  any  Original  Plane,  not  parallel  to  the  Picture,  are  parallel  to 
the  Interfedion  of  that  Plane  with  the  Pi&ure. 

The  Conftruflion  of  the  five  elementary  Planes,  with  their  ufes  and  relation  to 
Fig.  1 6,  each  other  (as  explained  or  defined)  ’tis  prefumed,  is  well  underftood. 

Suppofe,  then,  the  firft  four,  viz,  the  Original  Plane  (Z)  its  Parallel,  or  Va¬ 
nifhing  Plane  (V)  the  Piflure  (X)  and  Direfling  Plane  (Y)  forming  a  right  angled 
Parallelopiped ;  or  that  part  of  them,  only,  which  lies  between  their  Interfeflions 
(AB,  ML,  KI,  and  G H)  with  each  other. 

DEM.  Now,  the  Piflure  and  the  Direfling  Plane  are  parallel,  and  they  are  cut  by 
an  Original  Plane  and  its  Vanifhing  Plane,  which  are  alfo  parallel.  Def.  3  &  4. 

But,  if  two  Planes,  being  parallel,  are  cut  by  another  Plane,  their  common 
Seftions  are  parallel.  -  -  -  -  P.  8.  7.  El. 

Confequently,  if  two  parallel  Planes  are  cut  by  two  parallel  Planes,  their 
Interfeflions  are  all  parallel  amongfi  themfelves. 

But,  A  B,  the  feflion  of  the  Original  Plane  (Z )  and  the  Piflure  (X)  is  the 
Interfeftion  of  the  Piflure.  -  Def.  7. 

M  L,  the  feflion  of  the  Piflure  (X)  and  the  Vanifhing  Plane  (V)  is  the 
Vanifhing  Line  of  the  Original  Plane  (Z)  -  -  Def.  8. 

KI,  the  feflion  of  the  Vanifhing  Plane  (V)  and  the  Direfling- Plane  (Y) 
is  the  Parallel  of  the  Eye.  -  .  -  -  -  Def.  9. 

And,  G  H,  the  feflion  of  the  Direfling  Plane  (Y)  and  the  Original  Plane, 
(Z)  is  the  Direfling  Line.  -  -  -  Def.  10. 

Therefore,  the  Vanifhing  Line  (ML)  the  Direfling  Line  (GH)  and  the 
Farallel  of  the  Eye  (K  I)  are  all  parallel  amongfi:  themfelves,  and  to  the  In¬ 
terfeftion  (AB)  of  the  Original  Plane  with  the  Piflure.  Q.  E.  D.  4.  7.  EL 

N.  B.  Whether  the  Original  Plane  be  at  right  Angles,  or  otherwife,  with  the  Piflure,  the  Demonftra- 
tion  holds  good,  in  all  portions  whatever;  fince,  the  Directing  Plane  is  always  parallel  to  the 
Piflure,  and  the  Vanifhing  Plane  to  the  Original  Plane ;  confequently,  their  Interfeflions  with 
each  other  are  ftill  parallel  amongfi  themfelves. 

rig.  21, 

To  affift  the  Imagination,  I  have  given  a  Figure  with  the  four  principal  Planes, 
moveable  ;  which  may  be  raifed  up,  to  a  Right  Angle  or  any  other,  at  pleafure. 

In  every  Pofition,  it  is  evident,  that  the  parallelilm  of  the  Planes,  and  confe¬ 
quently  of  their  Interfeflions,  remains ;  and  the  diftance  of  the  Interfeflions  be¬ 
tween  each  two,  which  are  in  the  fame  Plane,  is  invariable. 

The  Vertical  Plane  may  be  fuppofed  to  pafs  through  the  middle,  and  perpendi¬ 
cular  to  them  all ;  cuting  the  Vanifhing  and  Direfling  Plane,  in  E  C  and  EF ;  the 
Piflure  and  Original  Plane,  in  CD  and  DF. 

COR.  1.  If  any  one  of  the  four  Lines  be  given  or  determined ,  and  one  Point ,  in  any 
of  the  other ,  be  alfo  given  or  found ,  the  whole  Line  is  determined. 

For,  it  is  a  Right  Line,  drawn  through  that  Point,  parallel  to  the  given  Line ; 
feeing,  they  are  all  parallel  amongfi  themfelves,  by  the  Theorem. 

COR.  2.  If  the  Original  Plane  pajjes  through  the  Eye ,  its  Interjection  and  Va- 
nijhing  Line  is  the  fame ;  and,  the  Parallel  of  the  Eye  is  alfo  the  Directing 
Line, 

■  For, 
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For,  feeing  that  the  Original  Plane  (U,  or  abed,  being  produced)  pafles  Plate  Vi 
through  the  Eye  (E)  there  can  be  no  other  Plane  pafs  through  the  Eye  pa¬ 
rallel  to  it  ;  but,  in  this  Cafe,  the  Original  Plane  and  its  Parallel  coincide ; 
conlequently,  its  Interfe&ion  (LM)  with  the  Pi&ure  (A£MB)  is  alfo  its 
Vanifhing  Line.  And,  for  the  fame  reafon,  the  Parallel  of  the  Eye  (IK) 
coincides  with  the  Directing  Line ;  being  produced  by  the  fame  Original 
Plane.  In  which  cafe,  no  Figure  in  the  Original  Plane  can  be  reprefented. 

For,  as  the  Original  Plane  pafles  through  the  Eye,  the  whole  Reprefentation 
of  that  Plane,  and  every  Figure  in  it,  is  its  Interferon  with  the  Pifture;  and 
is  the  reafon  why.  Figures,  in  horizontal  Planes,  which  are  on  a  level  with  the 
Eye,  cannot  be  reprelented;  for  they  are  all  in  the  Vanilhing  Line  of  hori¬ 
zontal  Planes,  and,  therefore,  cannot  appear  in  the  Picture. 
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THEOREM  III. 

i  •*,«.> 

All  Original  Planes,  which  are  parallel  amongft  themfelves,  but  fiot 
to  the  Pi&ure,  have  the  fame  Vanifhing  Line. 

DEM.  Vanifhing  Lines,  are  produced,  in  Theory,  by  imaginary  Planes,  pafling 
through  the  Eye  or  Point  of  View,  parallel  to  the  Original  Planes.  Def.  8. 

Wherefore,  a  Plane  pafling  through  the  Eye  parallel  to  any  Original  Plane, 
producing  its  Vanifhing  Line,  is  alio  parallel  to  every  Plane  which  is  parallel 
to  the  Original  Plane;  and  fince  this  parallel  Plane  can  produce  but  one 
Line  on  the  Pi&ure,  by  its  Interfeftion  with  it,  that  Line  is,  confequently, 
the  Vanilhing  Line  of  all  the  Planes  to  which  it  is  parallel.  Q.  E,D. 

EX.  V,  U,  and  W,  are  three  Original  Planes,  parallel  amongft  themfelves ; 

A  L  MB  is  the  Pnfture,  and  E  the  Eye,  in  the  Directing  Plane  (1  K  G  H.)  Fig.  22* 


IK  L  M  pafling  through  the  Eye  at  E,  is  a  continuation  of  the  Plane  U ;  con¬ 
fequently,  it  is  parallel  to  the  Planes  V  and  W ;  and,  feeing  that  no  other 
Plane  can  be  drawn  through  the  Eye  parallel  to  them,  therefore  LMis  the 
Vanifhing  Line  of  the  three  parallel  Planes  V,  U  and  W.  -  Def.  8. 

This  may  be  further  illuftrated  by  Fig.  15,  and  by  the  Apparatus. 

Suppofe  a  Plane  (RSTUj  to  pafs  through  the  Eye  (E)  parallel  to  the  Planes  Plate  V* 
BFC  and  AIL  in  the  Original  Object  BF1L,  cuting  the  Pifture,  MNOP,  pro¬ 
duced,  in  R  U  ;  which  is,  therefore,  the  Vanifhing  Line  of  thofe  parallel  Planes  ; 
and,  confequently,  of  all  other  Planes  parallel  to  them. 

For  the  fame  reafon,  a  Plane  (TOPS)  pafling  through  the  Eye,  parallel  to  the 
Planes  A  B  G  H  and  C  D  K  L,  cuting  the  Pnfture  MNOP  in  OP;  and  the  Picture 
R  U  O  P  in  O  P  ;  OP,  or  O  P,  is  the  Vanifhing  Line  of  thofe  Planes,  on  each  Pic¬ 
ture,  refpe&ively. 

SCHOL.  Horizontal  Planes  have  horizontal  Vanifhing  Lines;  except,  the  Pic¬ 
ture  be  alfo  horizontal  ;  in  which  Cafe  they  have  no  Vanifhing  Line,  the  Pic¬ 
ture  being  parallel  to  the  Original  Plane. 

It  is  alfo  evident,  that  all  vertical  Planes  have,  when  the  Picture  is  alfo 
vertical,  perpendicular  or  vertical  Vanifhing  Lines;  i.  e.  the  Vanifhing  Lines 
are,  in  fuch  cafe,  perpendicular  Lines  on  the  Picture,  and  at  right  angles 
with  fuch  as  are  horizontal. 

For,  lft.  Thelnterfe&ion  of  a  horizontal  Plane,  with  any  other  Plane,  is  necef- 
farily  a  horizontal  Line,  feeing  it  is  produced  by  a  horizontal  Plane,  in  which 
the  interfering  Linemuft  always  be. 

2nd.  The  common  Interfeclion  of  two  vertical  Planes,  is  a  Right  Line  perpen¬ 
dicular  to  the  Horizon  ;  feeing  that,  the  Line  of  fe£tion,  is,  in  both  Planes. 
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THE  THEORY  OF 

COR.  All  Original  Lines  which  are  parallel  amongjl  themfelves,  and  not  fo  the  Picture , 
have  the  fame  Vanifhing  Point  . 

For,  by  the  fame  reafoning  as  in  the  Theorem,  it  is  evident,  fince  the  Vanifh- 
ing  Point  of  an  Original  Line  is  produced,  in  Theory,  by  an  imaginary  Line 
paffing  through  the  Eye  parallel  to  the  Original  Line  -f,  it  neceflarily  follows, 
that,  a  Line  paffing  through  the  Eye,  producing  the  Vanifhing  Point  of  any 
Original  Line,  by  its  Interfedtion  with  the  Picture,  being  parallel  to  the  Original 
Line,  is  alio  parallel  to  all  Lines  which  are  parallel  to  the  Original  Line ;  and, 
fince  it  can  produce  but  one  Point  on  the  Picture,  it  is,  confequently,  the 
Vanifhing  Point  of  them  all.  Theor.  2.  Book  1  ft. 

In  the  fame  Figure,  the  Original  Lines  A  B,  G  H,  and  FI,  are  parallel  amongft 
themfelves;  EC  V  is  a  Right  Line  from  the  Eye,  parallel  to  them  all,  cuting  the 
Picture  RUOP  in  V,  and  MN  OP,  in  C,  its  Center;  the  Points  C  and  V,  on 
each  Picture  refpedtively,  are,  therefore,  the  Vanifhing  Points  of  the  Original 
Lines  A  B,  G  H,  and  F  I. 

The  fame  may  be  faid  in  refpedt  of  the  parallel  Lines  GF  and  PI  I,  whofe  Va¬ 
nifhing  Point,  on  the  Picture  RUOP,  produced,  is  W. 

Alfo,  of  GD  and  BC,  whofe  Vanifhing  Point  is  Y,  on  the  Picture  RUOP; 
but,  being  parallel  to  MN  OP,  they  have,  confequently,  no  Vanifhing  Point  on 
that  Pidture,  but  are  parallel  to  their  Reprefentations. 

N.  B.  Ir  may  be  necefiary  to  obferve  here,  that,  in  this  laft,  and  in  moft  of  the  Schemes  or  Diagrams 
made  ufe  or  in  this  Theory,  (being  drawn  perfpfeftivelv^  whenever  any  two,  or  more,  Lines  are  faid 
to  be  parallel,  if  they  are  not  really  fo,  they  tend  to  the  fame  Point ,  agreeable  to  Corod.  x.  For, 

I  think  it  unpardonable,  in  a  Treattfe  on  Perfpedtive,  co  give  an  Appearance  of  Qbjefts,  or 
Schemes,  not  truly  and  perfpectively  drawn  j  merely,  for  the  fake  of  preferving  the  parallelifm  of 
cerv  .in  Lanes,  as  feveral  Authors  have  done.  Unluckily,  for  them,  they  cannot  alfo  preferve  the 
true  A.  gles,  which  are  worfe  reprefented  by  that  means. 

Therefore,  whenev  -  Angles  are  faid  to  be  Right,  or  otherwife ;  and  fuch  or  fuch  Lines,  to  be 
parallel  or  peiprr, diet  ii  they  arc  not  ready  fo,  they  muft  be  underftcod  to  be  fo  $  and,  lam 
perfuaded,  that  they  wiii  always  a^pea*  10  be  fo,  when  truly  delineated,  perfpectively. 


THEOREM  IV. 

The  Vanifhing  Lines  of  all  Planes,  which  are  perpendicular  to  the 
Picture,  pafs  through  the  Center  of  the  Picture. 

DEM.  For,  fince  the  Vanifhing  Line  of  a  Plane  is  produced  by  an  imaginary 
Plane  paffing  through  the  Eye  parallel  to  the  Original  Plane  t,  and  the  Center 
of  the  Pidture  is  determined  by  a  Perpendicular,  from  the  Eye  to  the  Pic¬ 
ture  §,  the  Original  Plane  being,  in  this  Cafe,  perpendicular  to  the  Pidture, 
it  follows,  that  \t$  Parallel  or  Vanifhing  Plane  (producing  the  Vanifhing 
Line)  feeing  it  gaffes  through  the  Eye,  muft,  neceflarily,  pafs  through  the 
Direct  Radial,  which  is  perpendicular  to  the  Picture £,  and  confequently, 
through  the  Center  of  the  Pidture. 

Therefore,  the  Vanifhing  Line,  produced  by  the  Interfedtion  of  every  fuch 
Plane  with  the  Pidture,  muft  pafs  through  the  Center  of  the  Picture.  Q.  £.  D. 

EX.  1.  All  horizontal  Planes  are  perpendicular  to  a  vertical  Pidture;  wherefore, 
the  Plane  GHKD,  and  alfo  the  Ground  Plane  (Z)  are  perpendicular  to  both 
Pidtures,  M  N  O  P  or  0  P ;  their  Vanifhing  Plane,  therefore,  pafles  through  the 
Diredt  Radial  (EC)  of  each  Pidture,  and  confequently,  through  C,  their  Centers. 

C  X  and  Y  V  (on  each  Pidture,  refpedtively)  parallel  to  thofe  Planes,  drawn 
through  the  Centers  (C)  of  both  Pidtures,  are  the  Vanifhing  Lines  of  thofePianes. 
For,  by  Theo.  3d.  the  Vanifhing  Line  of  every  Plane  is  parallel  to  its  ln- 
terfedtion  ;  and  confequently  to  the  Original  Plane, 
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EX.  2.  The  Planes  AHGB  and  C  DK  L  are  perpendicular  to  MNO  P,  only  ; 
their  Vanishing  Plane  (S  TO  P)  therefore,  palles  through  its  Radial  (E  C)  and 
their  Vanithing  Line  (0  P)  through  the  Center  (C)  of  that  Pidture. 

As  thefe  two  Examples  are  particular  Cafes;  viz.  when  the  Original  Plane  is 
cither  horizontal  or  vertical,  I  (hall  give  another  general  Cafe,  which  will  illu¬ 
strate  the  Theorem  univerfallv.  Raife  up  the  Planes  of  No.  2.  AONB  is  the 
Picture,  G  E  H  the  Diredting  Plane,  and  E  the  Eye. 

An  Original  Plane,  IKL  M,  is  moveable  on  the  Line  TU,  its  common  Sedtion  pig,  x  ^ 
with  the  Ground,  or  other  horizontal  Plane,  at  right  Angles  with  A  B,  the  Inter-  No.  2. 
fedtion  of  the  Pidture  with  the  Plane  Z. 

It  is  evident  that,  as  the  Original  Plane,  IKLM ,  is  turned  (on  T  U)  it  is  al¬ 
ways  perpendicular  to  the  Plane  or  Picture  (AONB)t  for,  in  every  pofition  of  the  t  9*  7*  Eh 
Plane,  in  that  revolution,  the  Line  T  U  is  ftill  perpendicular  to  the  Picture. 

Now,  if  the  Plane  IKLM,  revolving,  pafs  through  the  Eye  (at  E)  and,  being 
all  the  while  parallel  to  the  Original  Plane,  it  muft  revolve  on  EC,  the  Direct 
Radial,  which  is  parallel  to  TU;  and,  in  every  Pofition,  its  In  ter  lection  with 
the  Pidture  muft  neceflarily  pafs  through  C,  the  Center  of  the  Pidture  ;  produced 
by  the  Perpendicular  E  C. 

Let  the  Original  Plane  ( [IKLM )  be  railed,  making  the  Angle  P  QR. 

If  the  Plane  IKLM,  paffing  through  the  Eye,  makes  the  lame  Angle  with  the 
Horizon,  L  e.  if  it  be  parallel  to  the  Plane  IKLM ,  it  will  cut  the  Pidture  in 
ON,  the  Vanishing  Line  of  that  Plane,  and  pafs  through  C,  the  Center  of  the 
Pidture;  making  the  Angle,  NCM,  withLM,  the  Vanilhing  Line  of  horizontal 
Planes,  equal  to  the  Angle  P  Q  R,  of  the  Original  Plane  with  the  Ground  Plane. 

After  the  fame  manner,  the  Vanilhing  Lines  of  all  Planes,  which  are  perpendi¬ 
cular  to  the  Pidture,  may  be  afcertained  and  drawn  on  the  Pidture ;  knowing  the 
Angle  which  the  Original  Plane  makes  with  any  horizontal  Plane;  or  with  a  ver¬ 
tical  Plane,  which  is  perpendicular  to  the  Pidture. 

N.  B.  The  Center  of  the  Picture  is  the  Center  of  al!  Vanithing  Lines,  of  Planes  perpendicular  to  the 
Pidture;  and  they  have  all  the  fame  Radial  and  Diftance  (E  C)  by  Def.  19.  and  20. 

COR .  Hence  it  is  evident ,  that  the  Center  of  the  Picture  is  the  Vanijhing  Point  of  all 
Lines  which  are  perpendicular  to  the  Picture. 

For,  EC,  a  perpendicular  Line  from  the  Eye,  producing  the  Center  of  the  Fig.  l£« 
Pidture,  is  the  common  Radial  of  all  Vanilhing  Planes,  that  are  perpendicular 
to  the  Pidture  ;  and  cqnfequently,  parallel  to  all  Lines  that  are  perpendicular  to 
the  Pidture  (for,  they  are  all  parallel  amongft  tliemlelves,  and  to  the  Diredt 

Radial,  EC)  as  A  B,  G  H,  FI,  &c. 

Therefore,  lince  EC  is  parallel  to  all  fuch  Lines,  the  Point  (C)  which  it  pro¬ 
duces  on  the  Pidture,  is  their  Vanilhing  Point;  by  Def.  22. 

But,  C  is  the  Center  of  the  Pidture;  confequently,  the  Center  of  the  Pidture 
is  the  Vanilhing  Point  of  all  Lines  that  are  perpendicular  to  the  Picture. 

In  this  fingle.and  particular  Vanilhing  Point,  many  Artiftsfeem  to  reft  all  their 
knowledge  of  Perfpective  (commonly  called  the  Point  of  Sight)  and,  whenever  a 
number  of  Lines  tend  to  the  fame  Point,  it  is,  by  them,  called  a  Point  of  Sight; 
not  confidering,  or  perhaps  knowing,  that  the  Center  of  the  Pidture  is  a  Vanilhing 
Point,  in  common  with  all  other,  only  by  virtue  of  the  general  Definition  (Def.  22.) 

And,  becaufe  the  knowledge  of  it  is  more  general,  and,  as  they  imagine,  the 
pradtice  much  eafier,  we  find  it  more  ufed  than  any  other;  as  raoft  regular  Qb- 
je&s,  particularly  Buildings,  are  right-angled ;  fo  that,  having  one  Side  or  Front 
parallel  to  the  Pidture,  (as  is-ufually  the  cafe)  all  the  horizontal  Lines  in  the  ad¬ 
joining  Sides  are,  conlequently,  perpendicular  to  the  Pidture,  and  therefore  vanilh 
in  its  Center ;  which,  from  the  certainty  of  the  Pofition  of  fuch  Lines,  is  deter¬ 
mined  and  fixed  at  pleafiire,  though  often  very  injudicioufly. 
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T  H  E  O  R  E  M  V. 

Original  Planes,  whofe  common  Interfedlion  is  parallel  to  the  Pic¬ 
ture,  have  parallel  Interfedlions  with  the  Fixture,  and  parallel 
Vanishing  Lines. 

iBEM.  The  common  Interfedlion  of  the  Original  Planes  being  parallel  to  the  Pic¬ 
ture,  a  Plane  may  be  fuppofed  to  pal's  through  that  Interfedlion  which  is  alfo 
parallel  to  the  Pidlure. 

Now,  the  Original  Planes  being  produced,  through  their  common  Sedlion, 
to  the  Pidlure,  each  Plane  will  cut  the  Pidlure  in  a  Line  parallel  to  their  com¬ 
mon  Section  (8. 7.  El.)  Wherefore,  lince  the  Interfedlion  of  each  Original 
Plane,  with  the  Pidlure,  is  parallel  to  the  common  Sedlion  of  both  Planes, 
they  are,  confequently,  parallel-  between  themfelves.  Q.  E.  D.  4.  7.  El. 

2.  But  the  Vanifhing'  Line  of  each  Original  Plane  is  parallel  to  its  Interfedlion 

with  the  Picture.  -----  Theorem  3. 

And  the  Interfedlions  are  parallel  between  themfelves.  Proved. 

Therefore  the  Vanifhing  Lines  are  parallel  between  themfelves. 

■Fig.  22.  EX.  abed  and  c  d  e  f  are  two  Original  Planes,  whofe  common  Sedlion  (cd)  is  pa¬ 
rallel  to  the  Picture  (A  B  L  M)  ;  g  hi  is  a  Plane,  fuppofed  to  pals  through  their 
common  Sedlion,  parallel  to  the  Pidlure. 

Now,  the  Plane  abed  being  produced  to  the  Pidlure,  cuts  it  in  LM;  and  the 
Plane  edef,  being  produced,  cuts  it  in  AB;  wherefore,  fince  the  Pidlure  and 
the  Plane  g  h  i  are  parallel,  and  are  both  cut  by  the  Planes  Ad  c  B  and  La  b  M, 
the  Interfedlions  (A B  and  L  M)  are,  each,  parallel  to  the  common  Sedlion,  c  d  ; 
and  therefore  they  are  parallel  between  themfelves. 

EX.  2.  LMis  theVanifhing  Line  of  the  Plane  edef,  and  LMofthe  Planes  V,  U,  &  W; 
which  are,  refpedlively,  parallel  to  the  Interfedlions  A  B,  J  F,  &c.  (by  Theo.  4.) 
and  therefore  they  are  parallel,  alfo,  between  themfelves. 

3.  After  what  has  been  faid,  it  is  manifeft  that  the  Diredting  Lines  of  Planes, 
in  fuch  Cafe,  are  alfo  parallel. 

For,  fince  their  Interfedlions  with  the  Pidlure  are  parallel,  confequently,  if 
they  were  produced  till  they  cut  the  Diredling  Plane,  their  Interfedlions  with  it 
would  likewife  be  parallel ;  the  Diredling  Plane  being  parallel  to  the  Pidlure. 

COR.  I.  Phe  common  Interfedlion  of  a  Plane  inclined  to  the  Horizon ,  with  any  hori¬ 
zontal  Plane  whatever ,  being  parallel  to  the  Picture  ;  the  Vanijhing  Line ,  of  that 
inclined  Plane ,  is  a  Line  parallel  to  the  Horizon . 

For,  becaufe  the  common  Interfedlion  is  parallel  to  the  Pidlure,  the  Vanifh- 
ing  Lines  of  both  Planes  are  parallel  to  each  other ;  by  Theorem. 

But,  one  of  thofe  Planes  is  horizontal,  therefore  its  Vanifhing  Line  is  parallel 
to  the  Horizon  ;  by  Def.  8. 

Confequently,  the  other  Vanifhing  Line  is,  alfo,  parallel  to  the  Horizon. 

COR.  2.  All  Original  Planes ,  that  have  parallel  Vanijhing  Lines ,  have  the  fame 
Vertical  Plane ;  and ,  confequently  y  the  fame  Vertical  Line  ■,  and ,  alfo ,  the  fame 
Parallel  of  the  Lye. 

IKLM  is  the  parallel  of  the  Plane  W,  curing  the  Pidlure  in  LM,  the 
Vanifhing  Line  of  W ;  and,  IKLM,  is  the  Parallel,  or  Vanifhing  Plane  of 
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the  Original  Plane  X,  paffing  through  the  Eye  (at  E)  and  cuting  the  Pidure 
in  L  M,  the  Vanilhing  Line  of  that  Plane.  Alfo,  I  Rim  being  parallel  to 
•the  Horizon,  its  Sedion  with  the  Pidure  (1  nri  is  the  Vanilhing  Line  of  hori¬ 
zontal  Planes ;  to  which,  LM  and  LM  are  parallel,  by  the  Theorem. 

But,  RST  is  the  Vertical  Plane  of  all  thole  Original  Planes,  and  of  all 
other  parallel  to  them ;  i.  e.  it  cuts  them  all  at  right  Angles,  being  per¬ 
pendicular  to  their  common  Sedions  (c  d,  fg,  &c.)  and  it  cuts  the  Pidure 
in  CD  the  Vertical  Line  of  them  all;  for  the  fame  Plane  cannot  cut  the  Pic¬ 
ture  in  two  Lines. 

I  K  is  alfo  the  Parallel  of  the  Eye  of  all  thofe  Planes  ;  for,  it  is  the  com¬ 
mon  Sedion  of  all  their  Vanilhing  Planes  with  the  Direding  Plane. 

This  Theorem,  and  the  laft  Corollary,  may  alfo  be  illuftrated  by  Figure  15. 

.1.  B  G,  the  common  Interfedion  of  the  two  Planes  ABGH  and  B  F  C,  is  pig.  it, 
parallel  to  both  Pidures  (M  N  O  P  or  OP)  their  Interfedions  (BE  and  BK)  with 
MNOP,  are  therefore  parallel  ;  alfo  their  Vanifhing  Lines,  R  U  and  OP,  on 
that  Pidure.  The  other  (MNOP)  being  parallel  to  the  Plane  B  F  C,  has 
but  one  Vanilhing  Line  (O  P)  which  is  parallel  to  the  Interfedions  B  G  and  MN. 

2.  The  two  Planes,  ABGH  and  BFC,  being  vertical,  a  Plane  vertical  to  them, 
is,  confequently,  horizontal ;  for,  no  other  Plane  can  cut  both,  or  either  of 
them  and  the  Pidure,  perpendicularly.  (See  Fig.  19.) 

Wherefore,  they  have  the  fame  Vertical  Plane  ;  which,  in  reality,  is  hori¬ 
zontal  ;  and,  confequently,  they  have  alfo  the  fame  Vertical  Line  ;  which,  in 
this  Cafe,  is  the  Vanilhing  Line  of  horizontal  Planes  ;  viz.  C  X  or  V  Y,  on 
-cither  Pidure,  refpedively. 

N.  B.  It  is  the  fame  in  all  Pofitions,  whatever,  of  the  Original  Planes. 
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« 

The  Planes,  which  produce  the  Vanilhing  Lines  of  two  Original 
Planes,  are  inclined  to  each  other  in  the  fame  Angle  as  the  Ori¬ 
ginals  ;  and  have  their  common  Interjection,  palling  through  the 
Eye,  parallel  to  the  common  Interfedion  of  the  Original  Planes. 

DEM.  For,  frit,  fmce  the  Planes,  producing  the  Vanilhing  Lines  of  any  two  Ori¬ 
ginal  Planes,  are,  refpedively,  parallel  to  the  Originals,  they  have  confe¬ 
quently  the  fame  Inclination  to  each  other,  as  the  Originals. 

For,  if  all  the  Planes  are  produced  (viz.  the  Original  Planes  and  their  Pa¬ 
rallels)  they  will  cut  each  other  in  parallel  Lines,  and  form  a  Parallelepiped, 
between  their  Interfedions.  -  -  -  -  8.  7.  El. 

Therefore,  they  have  the. fame  Inclination  to  each  other,  refpedively.  13.  7. 

EX.  U,  or  W,  and  X,  are  Original  Planes,  and  K  M,  KM  their  Vanilhing  Planes  ; 
being  parallel  to  them,  refpedively. 

The  Angle,  which  the  Original  Plane  (X)  makes  with  W,  is  dpN  (Pd  Pig--2 
and  P  N  being  both  perpendicular  to  their  common  Sedion  P  Q)  and  it  is 
equal  to  the  Angle  L  K  L  which  their  Vanilhing  Planes  (R  M  and  K  MJ 
make  with  each  other 

Becaufe  KL  is  parallel  to  NP,  and  K L  to  d  P,  the  Angie  LK L  is  equal  to  dPN  *  g  ^ 

Alfo,  the  Angle  L  K  L  is  equal  to  L  d  P,  which  is  equal  to  d  1  N  f-  t  4*  *•  E! 

Therefore,  the  Planes,  extended  through  thofe  Lines,  being  refpedively  parallel, 
are  inclined  to  each  other  in  the  fame  Angle ;  i.  e.  K  M  has  the  fame  incli¬ 
nation  to  K  M,  as  the  Plane  X  has  to  U  or  W.  . 

,  .  Secondly. 
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Secondly.  Becaufe,  in  this  Cafe,  the  common  Sedtions  (c  d,  N  O,  &c.)  of  the 
Original  Planes  are  parallel  to  the  Picture,  the  Interfedtion  (I  K)  of  the  Va- 
nifhing  Planes,  palling  through  the  Eye  (E)  is  alfo  parallel  to  the  Pidture; 
and,  coulequently,  to  the  common  Sedtions  of  the  Original  Planes. 

For  it  is  in  the  Diredting  Plane,  which  is  parallel  to  the  Picture;  by  Def.  4. 

To  illuftrate  this  Theorem  more  familiarly,  by  moveable  Planes. 

1.  Raife  up  the  Plane  of  the  Picture  AONB,  perpendicular,  or  otherwife,  to 
the  Horizon.  The  Directing  Plane  (GEH)  will  be  parallel  to  it;  and 
IK  LM  to  the  Plane  of  the  Horizon. 

Then,  if  the  Plane  ADFB( any  Original  Plane)  whofe  Interfedtion  (A B) 
with  the  Horizon,  or  any  horizontal  Plane,  is  parallel  to  the  Pidture,  be 
railed  up,  on  AB ,  making  any  Angle  (PQR)  with  the  Horizon,  and,  a  Plane, 
(IK ON)  pals  through  the  Eye  (at  E)  parallel  to  that  Original  Plane;  it  is 
manifeft,  that  this  Vanifhing  Plane  (IK  O  N)  makes  the  fame  Angle  with 
IKLM,  as  AD  F  B  with  the  Horizon;  and  IK  (the  parallel  of  the  Eye) 
the  Interfedtion  of  the  Vanifhing  Planes,  is  parallel  to  A B,  the  common  In- 
terfedlion  of  the  Original  Planes. 

2.  The  Picture,  &c.  remaining  in  the  fame  Pofition,  perpendicular  to  the  Ground 
Plane,  and  to  the  common  Interfedtion(T  U)  of  the  Original  Plane  IKL  M\ 
making  any  Angle  with  the  Horizon,  at  pleal'ure. 

Then,  the  Vanifhing  Plane  (IKLM)  being  placed  parallel  to  the  Original 
Plane  IKLM ,  it'is  evident,  that  it  will  make  the  fame  Angle  with  the 
Horizon,  or  with  a  Plane  palling  through  the  Eye,  parallel  to  the 
Horizon,  and  cuting  the  Pidture  in  L  M  (the  Vanifhing  Line  of  horizontal 
Planes,  as  the  Original  Plane  (IKLM)  makes  with  the  Horizon. 

Alfo,  EC  (the  Diredt  Radial)  the  Interfedtion  of  thofe  Vanifhing  Planes,  is  pa¬ 
rallel  to  T  U,  the  common  Interfedtion  of  the  Original  Planes. 

For,  they  are  both  perpendicular  to  the  Pidture. 

In  Fig.  23.  this  Theorem  is  quite  general,  i.  e.  the  Pofition,  the  Original  Planes 
have  to  the  Horizon,  or  to  the  Pidture,  is  not  regarded. 

X  and  Y  are  two  Original  Planes,  both  inclined  to  the  Horizon,  and  to  the 
Pidture  (ITU N)  which  is  alfo  inclined  to  the  Horizon,  towards  the  Eye 
(at  E.)  A  B  is  the  common  Interfedtion  of  thofe  two  Planes. 

Then,  if  a  Plane  (I  K  LM)  be  fuppofed  to  pafs  through  the  Eye  (E)  parallel  to 
the  Plane,  X;  and  another  Plane  (IKLM)  parallel  to  A  B  D,  or  Y,  cuting 
the  Pidture  in  the  Vanifhing  Lines,  LM  and  ML ,  of  thofe  Planes;  they  will 
be  inclined  to  each  other  in  equal  Angies,  refpedtively ;  i.  e.  the  Vanifhing 
Planes,  as  the  Original  Planes  ;  and  the  common  Sedtion  (E  V)  of  the  Vanifh¬ 
ing  Planes,  be  parallel  to  the  common  Sedtion  (A  B)  of  the  Original  Planes. 

COR.  1 .  The  Kadiak ,  producing  the  Vanijhing  Points  of  any  two  Original  Lines ,  make 
the  fame  Angle ,  at  the  Eye ,  as  the  Original  Lines  make  with  each  other. 

For,  they  are  refpedtively  parallel  to  their  Originals  (Def.  22.)  and,  con- 
fequently,  they  make  equal  Angles,  refpedtively.  -  -  5.  7.  El. 

EX.  E  V  is  the  Radial  or  Parallel  of  AB,  and  E  Y  of  CB. 

V  and  Y  are,  therefore,  the  Vanifhing  Points  of  A  B  and  C  B ;  the  Radials  (E  V 
E  Y)  being  parallel,  relpedtively,  to  the  Originals  (A  B  and  C  B)  Def.  22. 
Confequently  they  make  the  fame  Angle  at  the  Eye  (E)  as  the  Original  Lines 
make  with  each  other  ;  viz.  VEY  equal  ABC.  -  -  3.  7.  El. 

But,  A  BC  is  a  Right  Angle;  therefore,  VEY  is  a  Right  Angle. 
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This  is  alfo  illuftrated  in  Fig.  23,  and,  by  changing  Y  for  M,  it  is  deferibed  in 

the  foregoing ;  fave  only,  that  A  &  C  is  not  a  Right  Angle,  coniequently  VEM 
is  not  a  Right  one,  feeing  equal  to  A  B  C. 

SCHOL.  If  the  Original  Lines  (not  being  In  the  fame  Plane)  are  fofituated,  that 
they  crofs,  or  would  crofs,  each  other,  without  cuting ;  then,  the  Angle, 
which  the  Radials  of  luch  Lines  make  with  each  other,  is  equal  to  the  Angle 
that  would  be  made  between  the  Originals,  if  either  of  them  be  moved, 
parallel  to  itfelf,  in  any  direction,  till  it  cuts  the  other. 

COR.  2.  The  Vanifhing  Point  of  the  common  Inter fedlion,  of  two  Original  Planes ,  is  the 
Point  in  which  their  Vanishing  Lines  interject  each  other. 

For,  the  Interfedion  of  the  parallel  Planes,  producing  the  Vanifhing  Lines, 
paffes  through  the  Eye,  parallel  to  the  common  Interfedion  of  the  Original 
Planes  (by  the  Theorem)  and  confequently,  will  cut  the  Pidure  in  that  Point 
where  the  Vanifliing  Lines  interfed. 

But,  the  Vanifhing  Point  of  a  Line  is  that  Point,  in  which,  a  parallel  Line, 
from  the  Eye,  cuts  the  Pidure.  -  Def.  22. 

Therefore,  the  Point  of  Interfedion  of  the  Vanifhing  Lines  is  the  Vanifhing 
Point  of  the  common  Interfedion  of  the  Original  Planes. 

EX.  AB  is  the  common  Interfedion  of  the  Planes  X  and  Y.  ML  is  the  Vanifh-  Fig.  23, 
mg  Line  of  the  Plane  X,  and  ML  of  the  Plane  Y  ;  their  interfering  Point 
(V)  is,  therefore,  the  Vanifliing  Point  of  A  B  ;  for  E  V  is  parallel  to  AB. 

The  Vifual  Rays  EA,  E  B,  together  with  the  Line  A  B,  form  a  plane  Tri¬ 
angle,  which  cuts  the  Pidure  in  ab  (the  Reprefentation  of  AB)  whofe  Va¬ 
nifliing  Point  is  V ;  for,  it  is  the  Sedion  of  a  Radial  Plane,  paffing  through 
the  Original  Line  and  the  Eye,  with  the  Pidure;  which  muft  neceffarily 
pafs  through  E  V,  the  Radial  of  ABf,  and  cut  the  Pidure  in  J  V.  *  Ax‘  s* 

M  m  is  the  Vanifliing  Line  of  the  vertical  Plane  W,  and  Mq  of  horizontal 
Planes;  both  which,  cut  ML,  the  Vanifliing  Line  of  the  inclined  Plane  (X) 
in  M;  therefore,  M  is  the  Vanifliing  Point  of  C  B,  the  common  Interfedion 
-of  the  Planes  W  and  X,  and  alfo,  of  a  horizontal  Plane  (C  B  D.) 

EX.  2.  Let  the  triangular  piece  (in  the  Apparatus)  be  fixed  to  the  dired  Pidure 
(of  which,  it  is  fuppofed  to  be  a  continuation)  and  draw  the  thread  (at  W) 
through  the  Eye  of  the  Spedator ;  alfo,  bring  forward  the  folding  part, 
into  the  fame  Plane.  ,  - 

Then,  V  Y  is  the  Vanifliing  Line  of  horizontal  Planes  j  R  W,  of  the  vertical 
Planes  (B  F  C  and  AIL)  and  V  W,  of  the  inclined  Plane  F  G  H I. 

V,  Y,  and  W,  are,  therefore,  the  Vanifliing  Points  of  the  common  Interfedions 
of  thofe  Planes,  refpedively  ;  viz.  V,  of  G  H,  the  common  Interfedion  of 
DGHK  and  FGH1;  and  alfo  of  A  B  G  H,  whole  Vanifliing  Line  is  OP. 

Y  is  the  Vanifliing  Point  of  the  common  Interfedion  of  horizontal  Planes, 
and  of  the  vertical  Planes,  BFC  and  AIL;  and,  W  is  the  Vanifliing  Point 
of  G  F  and  HI,  the  common  Interfedions  of  thofe  vertical  Planes  and  the 
inclined  Plane  F  G  H  I. 

SCHOL.  This  Corollary,  being  fo  very  eflential  in  Pradice,  cannot  be  too  much 
enforced;  for,  having  found  the  Vanifhing  Point  of  a  Line  (in  any  Plane 
whatever)  which  is  either  the  common  Interfedion  of  that  Plane  with  fome 
other  adjoining  Plane,  ora  Line  parallel  to  it  (as  V)  the  Vanifliing  Line  of 
that  other  Plane  muft,  neceflarily,  pafs  through  that  Vanifhing  Point ;  and, 
if  the  Pofition  of  the  other  Vanifliing  Line  be  known,  its  place  on  the  Pidure 
is  determined  (as  O  P)  otherwife,  it  is  necefl'ary  to  have  the  Vanifhing  Point 
of  fome  other  Line  in  the  fame  Plane  (as  W,  of  the  Line  F  G)  in  order  to 
determine  the  Vanifliing  Line  (V  W)  of  tho  Plane  (F  G II  I), 
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§  Def.  19. 


Fig.  16. 


Fig.  18. 

and  19. 


T  H  E  O  R  E  M  VII. 

A  Fight  Line  drawn  from  the  Center  of  the  Picture,  to  the  Center 
of  a  Vanifhing  Line,  is  perpendicular  to  that  Vaniihing  Line. 

DEM.  For,  becaufe  the  Direct  Radial,  producing  the  Center  of  the  Pidture,  is 
perpendicular  to  the  Pidture  §  ;  and,  the  Center  of  every  Vanifhing  Line  is  pro¬ 
duced  by  a  Right  Line  from  the  Eye,  perpendicular  to  the  Vanifhing  Line  f; 

>  confequently,  the  Radial  of  the  Vaniihing  Line,  producing  its  Center,  and 
the  Diredt  Radial,  together  with  the  Line  which  joins  the  two  Centers,  form 
.  a  Triangle,  and  are -all  in  the  fame  Plane  +  which  Plane  is  perpendicular  to 
1  the  Pidtu  re.  -  P.  9.  7.  El. 

,  For,  it  pafl'es  through  the  Diredt  Radial,  which  is  perpendicular  to  the  Picture. 

And,  it  is  alfo  perpendicular  to  the  Vanifhing  Line  ;  becaufe,  it  is  per¬ 
pendicular  to  the  Pidture,  and  alio  to  the  Plane  which  produced  the  Vanifh- 
‘  ing  Line.  -  -  Cor.  1.  9.  7.  El. 

Wherefore,  fince  the  Radial  of  the  Vanifhing  Line,  and  the  Right  Line 
joining  the  Center  of  the  Pidture  and  the  Center  of  the  Vanifhing  Line,  are 
both  drawn  to  the  fame  Point  in  a  Plane,  at  which  Point  the  Vanifhing  Line 
is  perpendicular  to  that  Plane;  confequeatiy,  the  Line,  joining  the  Center  of 
the  Pidture  and  the  Center  of  the  Vanifhing  Line,  is  perpendicular  to  the 
Vanifhing  Line.  Q.  E.  D.  -  -  -  2.  7.  El. 

EX.  LM  is  the  Vanifhing  Line  of  the  Original  Plane  Z;  C  is  its  Center,  and  C 
the  Center  of  the  Pidture.  Draw  CC. 

I  fay,  that  the  Line  CC  is  perpendicular  to  the  Vanifhing  Line  L  M. 

■  By  Def.  17.  EC  producing  the  Center  of  the  Pidture  is  perpendicular  to  the 
Pidture  ;  wherefore,  it  is  in  me  Vertical  Plane  (ECD  F.) 

For,  it  is  perpendicular  to  rhe  Pidture  (X)  and  alfo  to  the  Vanifhing  Plane  (V)+. 

,  Confequently,  LM.  the  common  Section  of  the  two  Planes,  V  and  X,  is  per¬ 
pendicular  to  the  Vertical  Plane  ECD  F.)  -  -  9.  7.  El. 

■Wherefore..  EC,  the  Interledtion  of  that  Plane  and  the  Vanifhing  Plane  (V) 
is  perpendicular  to  L  M.-  -  -  -  -  2.7.  EL 

[  But,  E  C  produced  the  Center  (C)  of  the  Vanifhing  Line  LM§;  and  confe- 
.  quently,  CC,  the  Interfedtion  of  the  Vertical  Plane  with  the  Pidture,  is, 
alfo,  perpendicular  to  LM  ;  for,  ECandCC  are  two  Lines,  cuting  each 
;  other,  in  the  fame  Plane  (ECD  F)  to  which  the  Vanifhing  Line  (LM)  is 
.  perpendicular,  at  the  Point  (C)  of  their  common  Sedtion. 

COR.  1.  When  the  Original  Plane  is  perpendicular  to  the , PiBure,  the  Center  of  the 
PiBure  is  the  Center  of  the  Vanifhing  Line. 

For,  a  perpendicular  (EC)  from  the  Eye  to  the  Vanifhing  Line  (ML)  pro¬ 
ducing  its  Center  is  the  Diredt  Radial,  which  is  perpendicular  to  the  Pidture  ; 
and,  confequently,  produces  the  Center  of  the  Pidture  ;  which  is  the  Center 
of  every  Vanifhing  Line,  of  Planes  perpendicular  to  the  Pidture.  See  Th.  4. 

COR.  2.  The  Pi  fiance  of  every  Vanifhing  Line,  which  does  not  fafs  through  the 
Center  of  the  PiBure,  is  the  Hypothenufe  of  a  Right  angled  Triangle ,  whofe  Ca - 
theti ,  or  Legs ,  are  the  Dijlance  of  the  PiBure ,  and  the  Plftance  between  the 
Center  of  the  PiBure  and  the  Center  of  the  Vanifjing.  Line. 

For,  EC  is  the  Diftance  of  the  Pidture,  CC  is  the  Diftance  between  the  two 
Centers;  and,  EC,  the  Hypothenufe,  of  the  Right  angled  Triangle  E  C  C,  is 
the  Diftance  of  the  Vaniihing  Line  LM  ;  being  the  fhorteft  Line  that  can  be 
drawn  from  the  Eye  to  the  Vanifhing  Line.  -  ,Cor.  2.  12. 1..E1. 

To 
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To  fet  this  matter  in  the  cleareft  light  poflible  I  have  illustrated  it  by  moveable 
Planes,  in  Fig.  21. ;  which,  let  be  railed  up,  in  any  Angle  at  pleafure. 

Underneath  the  Vanilhing  Plane  (I  K  L  M)  is  a  triangular  Plane  (E  C  C)  which, 
being  turned  down,  perpendicular  to  the  Vanishing  Plane,  will  reprefen t  a  Part  of 
the  Vertical  Plane,  and  determines  the  Center  of  the  Picture,  in  a  certain  angle  of 
inclination,  inclined  from  the  Eye,  in  the  Angle  ECC. 

The  Triangle  E  C  C  is  right  angled,  at  C  ;  confequently,  EC  is  perpendicular 
to  the  Pidture,  and  C  is  therefore  its  Center.^ 

It  is  evident  that  CE  and  CC  are  both  perpendicular  to  L  M,  or  VM,  the  Va¬ 
nishing  Line  of  the  Original  Plane,  N  G  H, 

But,  Cis  the  Center  of  the  Vanishing  Line,  andC  is  the  Center  of  the  Pidture  ; 
therefore,  a  Right  Line  joining  the  Center  of  the  Pidture  and  the  Center  of  a 
Vanishing  Line  is  perpendicular  to  that  Vanishing  Line. 

Above  the  Vanishing  Plane  is  another  Right  angled  Triangle;  which  being 
eredted,  perpendicular  to  the  Vanishing  Plane  and  the  Pidture,  determines  its 
Center,  when  the  Pidture  is  inclined  towards  the  Eye,  in  the  Angle  ECC. 

In  which  cafe,  the  Center  of  the  Pidture  neceSTarily  falls  above  the  Vanishing 
Line  ;  as  in  the  former  cafe  it  falls  below. 

Both  thefe  Positions  are  reprefented  in  the  17th  Figure,  and  alfo  in  the  18th, 
considering  either  Plane,  X  or  Y,  as  the  Pidture,  and  E  or  Cthe  place  of  the  Eye. 

But,  when  the  Pidture  and  its  Diredting  Plane  are  perpendicular  to  the  Original 
Plane,  as  in  the  16th,  and  the  3  7th  Figure  alfo  Shews  the  fame,  the  Center  of  the 
Vanishing  Line  is  the  Center  of  the  Pidture. 

N.  B.  In  this  Scheme,  and  feme  of  the  following  Diagrams,  the  original  Plane  (NGH)  mud  not  be 
confklered  as  neceflarUy  being  horizontal  ;  for,  the  whole  Theory,  here  given,  is  quite  general, 
and  applicable  to  all  pofitions  whatever,  either  of  the  Original  Plane  or  of  the  Pidiurc. 

It  may  perhaps,  to  fome,  feem  unneceSTary  to  dwell  fo  long  on  this  Proposition, 
which,  at  firft,  may  not  appear  of  much  confequence;  but,  I  know  it  to  be  of  the 
greateft  confequence,  in  the  rapft  difficult  part  of  Perlpedtive,  viz.  in  the  pradtice 
on  inclined  Planes  ;  the  Theory,  of  which,  being  well  digeSted  and  understood, 
the  Pradtice  will  be  found  almoft  as  eafy  as  in  the  moft  familiar  cafes,  being  found¬ 
ed  on  the  Same  invariable  Principles,  as  will  be  exemplified  in  Pradtice;  and  there¬ 
fore,  the  pains  I  have  been  at  to  enforce  it,  is  by  no  means  to  be  dil'penfed  with. 

The  Reader  may  be  well  allured,  that  every  Part  of  the  Theory,  given  in  this 
Work,  is  of  utility,  and  necelfary  to  be  known  ;  and  that,  the  better  it  is  under¬ 
stood,  the  progreS's  in  pradtical  PerfipedUve  will  be  thereby  facilitated. 


T  H  E  O  R  E  M  VIII. 

The  Perfpedtive  Projedtion  of  every  original  Right  Line  is  a  Right 
Line,  in  every  Position  or  Situation  whatever. 

.DEM.  Suppofe  a  radial  Plane  to  pafs  through  the  Eye  and  any  original  Right  Line. 

If  the  Line  be  Situated  on  the  other  fide  of  the  Pidture,  the  imagi¬ 
nary  Plane  muSt,  necelfarily,  cut  the  Pidture  ;  and,  if  it  lie  on  this  fide,  the 
Plane  will  cut  the  Pidture  if  produced. 

But,  the  Interfedtion  of  two  Planes  is  a  Right  Line  -  -  Ax.  3. 

And,  Since  the  Eye  is  in  this  imaginary  Plane,  the  whole  of  that  Plane 
appears  but  a  Line.  (See  Definition  of  a  Plane,  Page  41 .) 

But,  the  original  Line  is  fuppof&d  to  be  in  that  Plane ;  confequently,  the 
Original  Line  and  every  Line  in  the  radial  Plane,  have  their  Reprefentations 
in  the  Interfedtion  of  that  Plane  with  the  Pidture;  feeing,  there  can  be  no 
other  Line  common  to  both  Planes.  Therefore  it  is  a  Right  Line. -f  Q.  F,.D. 
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Plate  V*.  ££•  Let,  BFILbe  a  redilincar  Objed,  bounded  by  Planes  in  various  portions. 
ic-:~  ,  r  Let  M  NOP  be  the  Pidure,  placed  dired  between  the  Spectator  fat  E  S} 

,  and  the  Objeft  (B  F I  L). 


FI,  F  G,  or  F  D,  is  an  Original  Line  (or,  take  any  other  Line  in  the  Original 
-Objed)  E  is  the  Point  of  Sight,  or  place  of  the  Eye;  and  El,  EF,  EG,  &c. 

are  Viiual  Rays  ;  in  which,  the  extreme  Points,  I,  F,  G,  &c.  are  feen,  forming 
'  '  the  Optic  Angles  F  E  I,  F  E  G,  &c. 

Now,  fince  the  Original  Line  (FI,  FG,  &c.)  is  on  the  other  Side  of  the  Pidure, 
the  Viiual  Rays  (E  F,  E  I,  &c.)  mull  neceflarily  cut  the  Pidure. 

But,  F  E  I  is  a  Triangle ;  for,  it  is  three  Right  Lines  touching  or  cuting  each 
other,  and  is,  therefore,  in  a  Plane.  -  Axiom  8. 

The  Ray  E  F  cuts  and  pafies  through  the  Pidure  in  the  Point  f,  and  E  I  in  the 
Point  i,  &c.  the  Points  f,  i,  g,  &c.  are,  therefore,  the  Reprefentations  of  the 
Original  Points  F,  I,  and  G ;  for,  they  coincide  with  their  refpedive  Originals. 

Wherefore,  the  Line  fi,  or  fg,  joining  the  Points  f  and  i,  or  g,  is  the  Inter¬ 
fedion  of  the  Plane  Triangle  FE  I,  or  F  E  G,  with  the  Pidure. 

But,  the  common  Interfedion  of  two  Planes  is  a  Right  Line,  -  -  Ax.  3. 

And,  fi  is  the  Reprefentation,  or  perfpedive  Projedion  of  the  original  Line  FI, 
orfgofFG.  (See  Projedion,  Scenography,  Page  49.) 
vFor,  to  the  Eye,  at  E,  the  Point  f  coincides  with  the  Original  Point,  F,  i  with  I, 
and  g  withG;  confequently,  the  Line  f  i  coincides  with  its  Original  F  I,  and 
f g  with  F  G. 


THEOREM  IX. 


The  Heprefentation,  on  the  Pidure,  of  a  Line  parallel  to  the  Pic¬ 
ture,  is  parallel  to  the  Original  ;  and,  it  has  that  proportion  to  the 
Original,  as  the  Diftance  of  the  Pidure  to  the  Diftance  of  a  Plane, 
palling  through  the  Original  Line,  parallel  to  the  Pidure. 

; 

■XEM.  The  Perfpedive  Projedion  of  every  Right  Line  on  the  Pidure,  is  a  Right 
Line;  and  it  is  produced,  in  Theory,  by  the  Interfedion  of  a  Plane,  with 
the  Pidure,  palling  through  the  Eye  and  the  Original  Line.  -  Theo.  8. 

Wherefore,  fince  the  Original  Line  is,  in  this  cafe,  fuppofed  parallel  to  the 
•Pidure,  a  Plane  may  pafs  through  that  Line,  alfo  parallel  to  the  Pidure. 

But,  if  two  Planes  being  parallel,  are  both  cut  by  another  Plane,  their  In- 
terfedions  are  parallel.  *•  -  -  -  8.  7.  El. 

But  the  Original  Line  is  one  of  the  Sedions,  and  its  Projedion,  on  the  Pic¬ 
ture,  is  the  other  (the  cuting  Plane  being  fuppofed  to  pafs  through  the  Ori¬ 
ginal  Line  and  the  Eye). 

Therefore,  the  Reprefentation  of  a  Line,  which  is  parallel  to  the  Pidure, 
is  parallel  to  the  Original.  Q.  E.  D. 

(Fig.  22.  EX.  N  O  is  an  Original  Line,  parallel  to  the  Pidure  (A  L  M  B)  E  is  the  Eye. 

.Imagine  a  .Plane,  palling  through  the  Original  Line  N  O,  parallel  to  the 
Pidure  ;  and,  EN,  E  O,  Vifual  Rays,  from  the  Eye,  to  each  extreme  of  the 
Original  Line  ;  which,  are  in  the  lame  Plane  with  NO.  -  Ax.  8. 

'Wherefore,  N  £  O  is  a  Radial  Plane,  palling  through  the  Original  Line  and  the 
Eye,  and  cuting  the  Pidure  in  no,  the  Reprefentation  of  NO.  -  Th.  8. 

But,  the  Plane  Y  is  fuppofed  parallel  to  the  Pidure,  and  N  O  is  in  that  Plane  ; 
confequently,  11  o,  its  Reprefentation,  which  is  the  interfedion  of  the  Radial 
Plane  (N  E  0)  with  the  Pidure,  is  parallel  to  the  Original  Line  (N  O). 

For,  they  are  the  common  Sedions  of  two  parallel  Planes,  by  another  Plane.  . 

In  the  fame  maimer,  pq,  the  Reprefentation  of  PQ,  may  be  proved  parallel  to  PQ. 
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EX.  2.  AH,  BG,  C  D,  &c.  are  Original  Lines,  parallel  to  both  Pictures  (MN  O  P  Fig.  15. 
or  O  P)  E6  and  EG  are  VifCial  Rays,  to  the  Line  B  G  ;  which  are  all  in  the 
fame  Radial  Plane,  cuting  the  Piaures  in  bg,  and  bg-,  which  are,  therefore, 
the  Reprefentations  of  BG,  on  each  Piaure,  refpedlively  (by  Theo.  8th.) 

But,  B  G>  the  Original  Line,  is  perpendicular  to  the  Horizon  or  Ground  Plane, 

(S  M  Z)  and  the  Piaures  are  vertical  Planes. 

And,  the  Radial  Plane  GEB  is  alfo  vertical,  feeing  it  pafles  through  G  B.  9.  7.  El. 

ConLquentfys  the  common  feaions  of  thofe  Planes  are  Right  Lines,  perpendi¬ 
cular  to  the  Ground  Plane.  -  -  Cor.  to  9.  7.  El. 

and,  confequently,  they  are  parallel  between  themfelves.  -  3.  7. 

Therefore,  b  g  or  bg>  the  Reprefentation  of  B  G,  is  parallel  to  BG. 

Alfo,  c  d,  or  cd,  is  parallel  to  C  D  ;  and  a  h,  or  ah,  to  A  H. 


After  the  fame  manner,  the  Reprefentation  of  any  other  Line  (B  C,  GD,  or  G  F, 
&c.)  in  the  Plane  B  F C,  which  is  parallel  to  the  Pidlure  MNOP,  only,  may 
be  proved  parallel  to  their  refpe&ive  Originals. 

DEM.  2.  The  Reprefentation,  no  (of  N  O)  is  proved  parallel  to  N  O, 

Wherefore,  the  Triangles  NEO,  11E0,  are  fimilar ; 
and  no:  NO::En  :  EN,  or  as  Eo:  EO.  -  -  < 

But,  ECf  is  perpendicular  to  the  Pifture  A  B,  and  confequently,  to  the 
PI  aneONS,  which  is  parallel  to  the  Picture,  cuting  the  Picture  in  C,  its 
Center,  and  the  Plane  O  N  S  in  f.  Ef  is  therefore  the  fhorteft  Line  that  can  be 
drawn  to  thofe  Planes,  and  confequently  meafures  their  Diftances.  12.  1.  El. 
For,  EC  is  the  diftance  of  the  Picture,  and  Ef  of  the  Plane  ONS. 

But,  if  two  or  more  Right  Lines  are  cut  by  parallel  Planes,  they  will  be  cut 
proportionally  (whether  they  proceed  from  one  Point  or  not)  -  10.  7.  El. 

wherefore,  EC:  Ef::  E11:  EN,  or,  as  Eo  is  to  E  O. 

But,  n  o :  NO : :  En  :  E  N.  Th.  no:  N  O : :  E  C :  E  f,  by  equality  of  Ratios. 
That  is,  the  Reprefentation,  no,  has  that  Proportion  to  N  O,  its.  Original, 
as  the  Diftance  of  the  Picture,  EC,  has  to  E  f,  the  Diftance  of  a  Plane 
pafiing  through  the  Original  Line  parallel  to  the  Pidlure. 


by  the  1  ft  Part. 


Fig.  22. 
No.  2.. 


N.  B.  The  fame  Demanftration  holds  good  if  NO  he  confidered  as  the  Original  Line,  on  this  Side 
of  the  Pi£ture,  and  proje&ed  to  the  Pi&ure.  (See  Projected  Perl’pe&ive,  page  49  ) 

COR.  i.  Prom  the  former  part ,  it  is  evident,  that  the  Projections  of  any  number  of 
Lines ,  which  are  parallel  amongjl  themfelves  and  to  the  Picture ,  are  alfo  parallel 
am  on  git  themfelves  and  to  the  Originals. 

A  H,  BG,  and  C  D,  are  parallel  amongft  themfelves,  and  to  both  Pi&ures ;  Fig.  r 5. 
their  Reprefentations,  on  both,  are  therefore  parallel. 

Alfo,  B  C  and  G  D  are  parallel  between  themfelves  and  to  the  Pifrure 
MN OP  only;  their  Reprefentations,  on  that  Pi6ture,  are  therefore  parallel 
between  themfelves  and  to  the  Originals. 

'  n  i 1  ■  •  ; :  >  ; 

COR.  2.  From  the  fecond  part  of  this  Theorem,  may  he  clearly  deduced ;  that  if  an 
Original  Line  parallel  to  the  Picture,  be  any  how  divided,  the  Reprefentations  of 
the  feveral  Parts  will  have  the  fame  Proportion  to  each  other,  and  to  the  whole  Re- 
.  prefeniation ,  as  the  Parts  of the  Original  Line  have  to  each  other ,  and  to  the  whole  Line „ 

If  from  the  divifions,  1  and  2,  of  the  Line  C  D,  the  Vifual  Rays  E  1,  E  2  be 
drawn,  they  will  cut  the  Reprefentations,  c  d,  on  both  Pictures,  to  which  the 
Original  Line  is  parallel,  in  the  fame  Ratio,  in  the  Points  y  and  z. 


For,  becaufe  c  d  is  parallel  to  CD,  the  Triangles  CED,  cEd  are  fimilar. 
And,  for  the  fame  reafon,  C  E  1 ,  C  E  2,  are  fimilar  to  cEy,  cEz,  &c.  C.  3 .  2.  0.  El. 
Wherefore,  cy :  C  1 : :  c  z :  C  2  :  i.  e.  as  c  d  :  C  D  :  -  4.  6.  El. 

And,  confequently,  cy:yz:zd::Ci  :  12:  2D;  or,  as  cd  to  CD. 

S  COR. 
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COR.  3.  Hence  it  is  manifejl ,  //fo/  if  the  Eye  be  moved ,  7?///  keeping  the  fame 
Difiance  from  the  Picture;  i.  e.  let  the  Eye  be  any  where  in  the  Directing- 
Plane;  the  whole »  Reprefentationi  and  each  Segment,  will  f  ill  have  the  fame 
proportion  to  the  Original  Line * 

For,  by  the  fecond  part  of  the  Theorem,  the  reprefentation  of  a  Line  parallel 
to  the  PiChure  has  the  fame  Proportion  to  the  Original,  as  the  Diftance  of  the  Pic¬ 
ture  to  the  Diftance  of  a  Plane,  paffing  through  that  Line,  parallel  to  the  Pic¬ 
ture.  And  the  Diftance  of  eitherris  not  varied*  whilft  the  Eye  is  in  the  Di¬ 
recting  Plane  ;  therefore,  &c. 

COR.  4.  The  Angle,  which  the  Reprefentations  of  any  two  Original  Lines ,  that  are 
parallel  to  the  Picture ,  make  with  each  other,,  is  equal  to  the  Angle, made  by  the 
Original  Lines.  For  the  Reprefentations  are  refpeCtively  parallel  to  their  Originals.^ 

In  F>g.  22.  No.  2.  Let  the  Original  Lines,  ON  and  SR.,, be  produced  till 
they  interfeCt  (in  P)  making  the  Angle  O  P  S. 

Becaufe  n  o  is  parallel  to  N  O  and  r  s  to  R  S,  being  produced,  they  will- 
make  the  Angle  ops  equal  to  OPS,  made  by  the  Original  Line.  5.  7.  EL 

In  Fig.  15.  the  Angle  gfd,  on  the  Picture  M  N  OP,  to  which  the  Plane 
B  F  C  is  parallel,  is  eqqal  to  the  Ahgle  G  F  D  ;  and f gd  to  F  G  D,  &c. 

For,  fg  is  parallel  to  F  G,  fid  to  F  D,  and  gd  to  G D ;  hy  the  Theorem. 

COR.  5.  Original  Figures,  in'  Planes  which  are  parallel  to  thePiClure,  have  their 
Reprefentations  fimilar  to  the  Originals. 

The  Plane  NOS  is  parallel  to  the  Picture,  A  B  ;  wherefore,  the  Reprefenta¬ 
tion  op  is  parallel  to  the  Original  Line,  OP;  ps  is  .alio  parallel  to  PS  ;  and: 
if  o  s,  O  S  be  drawn,.,  os  will  be  parallel  to.Q  S,  -  by  Theo.’  Part  ifb 

By  Cor.  4.  the  Angle  ops  is  equal  to  OP.  S;.;  and,;  by  the  lecond  Part  of 
the  Theorem,  op  :  O  P  :  :  p  s :  P  S  ;  for,  each  is  as  E  C  to  E f. 

Confequeutly,  the  Triangles  pos,  POS  are  equi-angular ;  the  Angle,  o  is. 
equal  O,  and  s  equal  S ;  and  confequently,  o s :  O  S : ;  o p :  O  P,  or  as  p  s  :  PS. 

Therefore,  the  Reprefentation,  p  o  s,  is  fimilar  to  the  Original  T riangle,  POS. 

For,  S  E  O  P  is  a  Pyramid,  cut  by  a  Plane  (A  B), .parallel  to  its  Bale  (POSJ. 

The  Plane  B  F  C,  in  the  ObjeCFB  F  HL,  is  parallel  to  the  Picture  M  NOP. 

By  Cor.  1.  bg  and  cdr,  on  that  Picture,  are  parallel,  between  themfelves,. 
and  to  their  Originals  (BE  and  C  D)  and  fo  are  gf  and f  d  to  their  Originals. 

And  by  Cor.  4.  the  Angles  bgf  and  gfd,  &c.  are  equal,  refpeCtively.  to 
the  Angles  BGF  and  GFD,.  &o. 

But,  it  is  demonftrated,  that,  bg :  B  G  :  :gf:  G F ;  or,  g  d  to  G  D,  &c. 
for,  each  is  to  its  Original,  as  the  Diftance  of  the  Picture  to.  the  Diftance. 
of  the  Plane  they  are  in  ; .  by  the  Theorem,  part  2*. 

Therefore,  fince  the  Sides  are  direCtly  proportional,,,  and  the  Angles  con¬ 
tained  by  correfponding  Sides,  or  Diagonals,  equal;  the  Triangle  gfd  is 
fimilar  to  G  F  D~;  and  the  whole  Reprefentation  (b gfd  c),tOvthe  Original.. 

N.  B.  All  Lines,  that  can  be  drawn  in  a  Plane,  which  is  parallel  to  the  Picture,  are  parallel  to  the  Pic¬ 
ture;  and  their  Reprefentations  have  all  the  fame  Proportion  to  their  refpective  Originals. 
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THEOREM  X. 

All  Right  Lines,  in  any  Original  Plane,  not  parallel  to  the  Piaure,  have- 
their  Interfeaing  Points  in  the  Interfeaing  Line,  and  their  Direa- 
ing  Points  in  the  Direaing  Line  of  that  Plane. 

Alfo  ;  the  Vanishing  Points,  of  Original  Lines,  are  all  in  the' 
Vanilhing  Line  of  the  Planes  the  Original  Lines  are  in. 

DEM.  If  a  Right  Line  be' not  parallel  to  the  Pi&ure,  it  will,  if  produced,  cut  the 

Piaure,  and  the  Directing  Plane,  in  its  Interfeaing  and'Dire&ing  Points.  §  §Dcf-  »i* 

Now,  finceone  part  of  a  Right  Line  cannot  be  in  a  Plane  and  another  parti  aad  23' 
of  it  out  of  that  Plane ;  f  confequently,  the  Original  Line  mufl  cut  the  a 
Picture,  fomewhere,  in  the  Interfeaion  of  the  Plane,  it  is  in,  with  the  Piaure.  +  *  ‘ ** 

And,  for  the  fame  reafon,  it  will  cut  the  Dire£ting  Plane,  in  the- Interfeaion 
of  the  Plane  it  is  In  with  the  Direaing  Plane,  i.  e.  in  the  Direaing  Line  of 
that  Plane.  Therefore,  all  Lines,  &c.  Q.  E.  D. 

Secondly.  All  Original  Lines,  in  the  fame  Plane,  . have  their  Radials  in  the 
Vanifhing  Plane  of  that  Plkne  ;  their  Interfeaions  with  die  Piaure  are,., 
confequently,  in  the  Interfeaion  of  the  Vanilhing  Plane  with  .the  Piaure. 

But,  the  Interfeaion  of  the  Vanifhing  Plane,  of  any  Original  Plane  with 
the  Piaure,  is  the  Vanifhing  Line  of  that  Original  Plane.  -  Def.  8;. 

Therefore,  the  Vanifhing  Point,  of  every  Original  Line,  is  in  the  Vauifh- 
ing  Line  of  the  Plane  that  Original  Line  is  in.  Q.  E.  D. 

Examples,  of  this  felf  evident  Theorem,  are  in  the  Corollaries. 

C  T*.  i .  Hence,  a  Right  Line ,  drawn  through  any  two  Interfering  Points,  is  the  In¬ 
terfering  Line  ;  and,  a  Right  Line  t  drawn  through  two  Direring  Points  is 
the  Direring  Line  of  the  Plane,  in  which  the  Original  Lines  are  fituated. 

It  is  alfo  manifefi,  that  a-.  Right  Line,  drawn  through  any  two  Vani flung 
Points  of  Lines  in  any  Original  Plane ,  is  the  Vanifhing  Line  ■ of  that  Plane . 

EX.  A  B,  being-produced,  cutsthe  Piaure  in  J,  and  M  A  cuts  it  in  /;  wherefore,  pig.  2?* 
a  Right  Line,  drawn  through  J  and  I,  is  the  Interfeaion  of  the  Plane  X. 

For,  J  and  I  are  the  Interfeaing  Points  of  Right  Lines  in  that  Plane;  and  if 
two  Points  in  a  Right  Line  are  given,  the  whole  Line  is  determined.  (Cor.i.  Th.?), 

C  B,  produced,  being  in  the  fame  Plane  (X)  cuts  the  Piaure  in  d,.  in  the 
Line  J  /  ;  and  fo,  if  is  manifefi,  would  every  other  Line  in  that  Plane. 

AD,  produced,  cuts,  the  Piaure  in  IV;  J  AT  is,  therefore,  the  Interfeaion  of 
the  Plane  Y ;  for  AR  is  alfo  in  that  Plane. 

P  is  the  Direaing  Point  of  A  B,  and  O  of  C  B;  OP  is,  therefore,,  the  Di¬ 
reaing  Line  of  the  Pl£ne  X  ;  and  P  Q  of  the  Plane  Y*. 

The. Plane  I.KLM,  palling  through  the  Eye  (at  E)  parallel  to  the  Plane  X, 
produces  its  Vanifhing  Line*  ML.  -  -  -  Def.  8. 

E  V  is  the  Radial  of  AB,  and  EM  o£CB  ;  which  being*  parallel,  refpec- 
lively  to  thofe  Lines,  are  in  the  Vanifhing  Plane  IK  LM. 

And,  the  Vanifhing  Points,  V  and  M,  are,  confequently,  in  the  Line  of  its 
fe&ion  with  the  Pidure,  which  is  the  Vanifhing  Line  of  that  Plane  ;  where¬ 
fore,  if  two  Vanifhing  Points  (V  and  M)  of*  any  two  Lines  are  determined,  / 
the  Vanifhing  Line  (M  L)  of  the  Plane  they  in,  is  alfo  determined. 

For,,  the  Vanifhing  Point  of  every  Line,  in  any  Plane,  is  in  its  Vanifhing  Line. 

*'  The  Point  QjhouM  be  where  A  D' would  cut  the  Direaing  Plane,  in  a  Line  parallel  to  J  N  ;  i.  e. 
where  the  Interfeaion,  J  A7,  and  the  Vanifhing  Line,  ML.  (which  reprefent  parallel  Lines)  interfefl, 
which  Point  is  out  of  the  Plate.  Therefore,  P  QJs  not  the  true  Direaing  Line,  of  the  Plane  ARD. 
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COR.  2.  Ml  Right  Lines ,  which  are  parallel  to  any  Original  Plane ,  have  their 
Vanifhing  Points  in  the  Van  jhing  Line  of  that  Plane. 

Becaufe,  a  Plane  may  be  drawn  through  any  Right  Line,  parallel  to  any 
Plane  to  which  the  Line  is  parallel;  and  two  or  more  Planes,  being  parallel,, 
have  the  lame  Vanifhing  Line  ;  by  Theorem  3d. 

COR.  2*  The  Interfering  Point  of  the  common  Interferion ,  of  two  Original  Planes,  is 
the  Point  in  which  the  Interfering  Lines  of  thofe  Planes  cut  each  other. 

For,  the  common  Se&ion  of  two  Planes  is  a  Right  Line,  in  both  Planes. 
Wherefore,  the  Interfering  Point,  of  that  Line,  is  in  the  Interferions  of 
both  Planes;  confequentJy,  it  is  that  Point  in  which  the  Interferions  cut  each 
other.  For,  there  is  no  other  Point  common  to  both  Lines. 

EX.  J I  is  the  Interferion  of  the  Plane  X,  and  J  N  of  the  Plane  Y.  J,  the  Point 
of  their  common  Interferion,  is,  therefore,  the  Interfering  Point  of  A  B, 
the  common  Interferion  of  the  Planes,  X  and  Y. 

J  /  is  the  Interferion  of  the  Plane  X  ;  and  id  of  the  Plane  W;  d  is,  therefore,, 
the  Interfering  Point  ofC  B,  the  common  Interferion  of  the  Planes  X  and  W. 

2,  F  D  and  F  G  are  the  Interferions  of  the  vertical  Plane  B  F  C,  and  the  inclined 
Planes,  F  K  and  F  H  ;  wherefore,  E  and  H  are  the  interfering  Points  of  thofe 
Lines,  on  the  Pirure  MNOP;  where  the  vertical  Interlerion  (B  E)  of  the 
Plane  RFC,  is  cut,  by  the  Interferions,  D  F  and  FG,  of  the  inclined  Planes. 

COR.  4.  The  Directing  Point  of  the  common  Interferion  of  two  Planes ,  is  the  Inter - 
feliion  of  their  Direring  Lines. 

EX.  PO  is  the  Direring  Line  of  the  Plane  X,  and  P  Q  of  the  Plane  Y ;  wherefore, 
P,  the  Point  of  their  Interferion,  is  the  Direring  Point  of  A  B. 

Hence,  it  is  evident,  may  alfo  be  deduced  the  2nd  Corollary  to  the  6th  The¬ 
orem,  viz.  The  Vanilhing  Point  of  the  common  Interlerion  of  two  Original 
Planes,  is  the  Interferion  of  their  Vanifhing  Lines.  Which,  I  advife  the 
Student  to  be  quite  clear  in  ;  for,  by  that  means,  he  will  be  able  to  determine 
the  Vanilhing  Lines  of  contiguous  Planes  ;  and  lo  proceed,  in  the  delineation 
of  Objers,  from  one  Plane  to  another,  with  the  greateft  facility. 

This  Diagram,  though  apparently  intricate,  is  the  complete!!:  in  the  Work, 
•for  rendering  the  knowledge  of  Vanifhing  Lines  and  Points,  Interferions,  &c. 
general ;  and  I  think,  it  cannot  fail  of  anfwering  the  end  I  aimed  at,  viz.  to 
diveft  the  Student  of  that  partiality  which  moft  have  to  the  horizontal  Vanilhing 
Line;  as  it  is  manifeff,  that  the  fame  Principles  extend  to  all,  nor  is  there  any 
difference  in  the  procefs  ;  all  the  difficulty,  if  any,  is  in  finding  and  determining 
them,  on  the  Picture  ;  which,  when  a  clear  Idea  is  inculcated,  as  by  this  Dia¬ 
gram,  will  readily  be  acquired.  It  is  not  poffible  to  give,  at  once,  fo  perfer  an 
Idea,  in  Reprefentation,  as  in  a  Model,  as  is  obvious  in  Figure  15,  of  the  Appa¬ 
ratus  ;  yet,  when  regularly  analized,  as  in  this  Theorem,  I  am  perfuaded,  that 
all  the  intricacy  will  vaniffi. 


THEOREM  XI. 

The  Radial,  or  Parallel,  of  an  Original  Line  producing  its  Vanifhing 
Point,  makes  the  fame  Angle  with  the  Parallel  of  the  Eye  and 
Vanifhing  Line,  as  the  Original  Line  makes  with  the  Inteife&ion 

and  Dire&ing  Line,  of  the  Plane  that  Original  Line  is  in. 

6  DEM* 
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RECTILINEAR  PERSPECTIVE. 

DEM.  Since  the  Interfeflion  and  Vanilhing  Line,  the  Parallel  of  the  Eye  arid  Di¬ 
refling  Line,  of  every  Original  Plant*  are  parallel  amongft  themfelves  (Th.  2.) 
and  the  Radial,  producing  the  Vanilhing  Point  of  an  Original  Line,  is  pa¬ 
rallel  to  the  Original  (Def.  22.)  ;  it  neceffarily  follows,  that,  whatever  in¬ 
clination  the  Original  Line  has  to  the  Interfeflion  and  Direfling  Line  (which 
are  all  in  the  fame  Plane)  the  Radial  of  that  Line  has  the  fame  Inclination  to, 
or  makes  equal  Angles  with,  the  Parallel  of  the  Eye  and  Vanilhing  Line, 
which  are  all  in  a  parallel  Plane.  -  -  -  4.  of  1.  and  7.  El. 

tLX.  N  O  is  an  Original  Line,  which,  being  produced,  cuts  the  Interfeflion  and  p- 

Direfling  Line  (A  B  and  GH)  in  equal  Angles.  -  -  q.  1.  El.  and  ^i 

E  V  is  the  Radial  of  N  O,  producing  its  Vanilhing  Point  (V)  in  the  Vanilhing 
Line  (ML)  of  the  Plane  N  G  H,  making  the  Angles  E  V  L,  with  the  Vanilh- 
iug  Line,  and  VEI,  with  the  Parallel  ot  the  Eye,  equal. 

And,  they  are  alfo  equal  to  the  Angles  N  /A,  NDH,  which  the  Original  Line, 

(N  O)  makes  with  A  B  and  G  H,  the  Interfefling  and  Direfling  Lines. 

Becaufe,  the  Original  Line  (NO)  and  its  Radial  (EV)  are  parallel  (Def.  22.) 
and,  becaufe  they  cut  parallel  Lines  in  parallel  Planes. 

2.  It  is  alfo  trianifeft,  that,  the  Angle  (VEC)  made  by  the  Radial  (E  V)  of  the 

Original  Line  (NO)  and  EC,  the  Radial  of  the  Vanilhing  Line  (V  L)  pro¬ 
ducing  its  Center  (C)  is  equal  to  the  Angle  which  the  Original  Line,  (N  I D ) 
makes  with  F  D,  the  Interfeflion  of  the  Vertical  Plane  (E  CD  F)  with  the 
Plane  N  G  H,  in  which  the  Original  Line  (N  O)  is  lituated. 

For,  thefe  Angles  are  the  Complements  of  the  Angles  made  by  the  Original 
Line  and  its  Radial,  with  the  Interfeflion  of  the  Piflure,  and  the  Parallel  of 
the  Eye  or  Vanilhing  Line. 

3.  From  the  fame  reafoning,  it  is  evident,  that  the  Angles  KED,  EDH,  made 

by  the  Direflor  (E  D)  of  the  Line  N  O,  with  the  Parallel  of  the  Eye  and 
Direfling  Line,  are  equal  to  the  Angles  LV7,  VI  A,  which  the  indefinite 
Reprefentation  (7  V)  of  the  Original  Line  (N  O)  makes  with  the  Interfeflion 
(A  B)  and  the  Vanilhing  Line  (V  L). 

For,  they  are  parallel  Lines  in  parallel  Planes,  and  are  cut  by  parallel  Lines, 

COR.  The  Center  of  every  Van  fin g  Line  is  the  V anifing  Point  of  Lines,  w^ich  are 
perpendicular  to  the  Interfeflion  of  thofe  Planes  of  ’which  it  is  the  Vanijhing  Line. 

For,  by  the  Theorem,  the  Radial  of  a  Line  makes  the  fame  Angle  with  the 
Vanilhing  Line,  as  the  Original  Line  makes  with  the  Interfeflion  of  the  Plane 
it  is  in.  And  in  this  cafe,  the  Original  Line  makes  right  Angles  with  the 
Interfeflion. 

But,  the  Center  of  a  Vanilhing  Line  is  produced  by  a  perpendicular  from  the 
Eye  to  the  Vanilhing  Line.  -  -  -  Del.  19. 

Therefore,  it  is  the  Radial  of  all  Lines,  which  are  perpendicular  to  the  Inter¬ 
feflion  of  the  Plane  they  are  in,  &c. 

I  would  recommend  it  to  young  Students,  to  be  very  clear  in  this  Theorem,  as 
it  is  moll  eflential  in  Praflice.  For,  from  the  knowledge  it  inculcates,  the  Vanilh¬ 
ing  Points  of  Lines,  in  any  Plane  whatever,  may  be  readily  found;  knowing  the 
Angle  which  theOriginal  Line  makes  with  the  Interfeflion  of  the  Plane  it  is  in, 
with  the  Piflure;  or  with  a  Line  paffingthrough  the  Station  Point,  and  cuting 
the  Interfeflion  at  Right  Angles ;  making  an  equal  Angle,  at  the  Eye,  with  the 
Parallel  of  the  Eye;  or,  with  the  Radial  of  the  Vanilhing  Line,  producing  its  Center. 
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THEOREM  XII.  Defin.  25th. 

The  Indefinite  Reprefentation,  or  Projection  on  the  Picture,  of  an 
Original  Right  Line,  not  parallel  to  the  Picture,  is  a  Line  drawn 
through  its  Interfering  and  Vanifhing  Points. 

DEM.  For,  every  Right  Line,  not  parallel  to  the  Picture,  will,  if  produced,  cut 
the  Picture,  fomewhere  in  the  InterfeCting  Line  of  the  Plane  it  is  in. 

And  the  Radial  of  every  Line  producing  its  Vanifhing  Point  muft  cut  the  Pic¬ 
ture,  in  the  Vanifhing  Line  of  the  Plane  the  Original  Line  is  in.  Theo.  10. 

Wherefore,  a  Radial  Plane,  paffing  through  the  Original  Line  and  the  Eye, 
muft  neceflarily  pafs  through  the  Radial  of  that  Original  Line,  and  confe¬ 
quently  through  its  Vanifhing  Point.  -  -  Ax.  5. 

For,  the  Radial  of  every  Line  is  parallel  to  the  Line.  -  -  Def.  14. 

But,  the  PerfpeCtive  Projection  of  every  Right  Line,  is  a  Right  Line,  pro¬ 
duced  by  the  InterfeCtion  of  a  Radial  Plane  with  the  Picture.  Theo.  8. 

And,  the  Radial  Plane,  pafles  through  its  interfeCting  and  vanifhing  Points. 

Confequently,  the  Indefinite  Reprefentation  of  the  Original  Line,  on  the 
Picture,  pafles  through  its  InterfeCting  and  Vanifhing  Point.  Q.  E.  D. 

EX.  Let  H  L  be  a  Right  Line,  cuting  the  Picture  (A  C  B)  in  I,  and  the  Directing 
Plane  in  D  ;  let  E  be  the  Eye ;  E  V  is  the  Radial  of  H  L,  cuting  the  Picture 
in  its  Vanifhing  Point  (V)  by  Def.  22. 

Let  a  Radial  Plane  (N  O  P  Q)  be  fuppofed  to  pafs  through  the  Original  Line 
and  the  Eye  (at  E)  confequently  through  the  Radial  E  V  (for  it  is  parallel 
to  HL)  and  alfo  through  I,  the  InterfeCting  Point  of  H  L. 

Now,  the  Points  I  and  V  are  in  this  imaginary  Plane,  and  they  are  alfo  in  the 
Picture  ;  therefore,  a  Right  Line,  drawn  through  the  Points  I  and  V,  is  the 
InterfeCtion  of  the  Plane  NO  PQ  with  the  Picture  (A  C  B). 

But,  the  Plane  (N  O  P  Q)  pafl  es  through  the  Eye  (E)  therefore,  the  Eye  is  in 
that  Plane  ;  and  confequently,  the  whole  of  that  Plane,  and  every  Line  in 
it,  appears  but  a  Right  Line. 

Wherefore,  the  InterfeCtion  (gVr)  of  that  Plane  with  the  Picture,  is  the  indefi¬ 
nite  Reprefentation  of  the  Original  Line  (H  L)  on  the  Picture  ;  feeing  that, 
every  Line  drawn  through  E,  to  any  Point  (N,  M,  F,  K,  &c.)  in  that  Line 
(except  the  Point  D)  is  in  the  Plane  N  O  PQ,  and  will,  if  produced,  cut  the 
Picture,  fomewhere  in  I  V,  produced  both  ways,  to  g  and  r ; 

But,  the  Points  n,  m,  f,  &c.  where  the  Vifual  Rays,  or  Right  Lines,  EN,  EM,- 
EF,  &c.  cut  the  Picture,  are  the  Reprefentations  of  the  Points  N,  M,  F,  &c. 
in  the  Original  Line-f;  confequently,  the  Reprefentation  of  every  Point  in  the 
Line  H  L,  except  the  Point  D,  where  it  cuts  the  Directing  Plane,  is  in  the 
InterfeCtion  g  V  r,  produced  indefinitely. 

But,  the  InterfeCting  Point,  I,  and  V,  the  Vanifhing  Point  of  the  Original 
Line,  are  in  that  InterfeCtion. 

Therefore,  the  Indefinite  Reprefentation  of  every  Right  Line  is  a  Right  Line, 
drawn  through  its  InterfeCting  and  Vanifhing  Points. 

COR.  1.  The  Reprefentation  of  an  indefinite  Right  Line ,  fituate  on  the  other  Side  the 
Pifture ,  lies  between  its  Interfering  and  Vanifhing  Points. 

If  that  part  of  the  Original  Line  (I  N)  which  lies  beyond  its  InterfeCting 
Point  (I)  was  produced  infinitely,  towards  H,  its  whole  Reprefentation,  on 
the  Picture,  is  I  V. 

For,  the  Point  I  is  its  own  Reprefentation  ;  I  m  is  the  Reprefentation  of  I M, 
and  mn  of  the  part  MN;  and,  if  the  Point  H  be  fuppofed  at  any  finite  Dif- 
tance,  its  Reprefentation  h,  muft  lie  between  n  and  V. 

5  For, 


Sea.  IV. 


7.? 


RECTILINEAR  PERSPECTIVE. 

For,  fince  the  Radial,  E  V,  producing  the  Vanifhing  Point  (V)  is  parallel 
to  the  Original  Line  (I  N)  the  Angle  VEH  will  always  be  equal  to  EH  D. 

And,  if  the  Point  H  be  fuppofed  at  an  infinite  Diftance,  its  Reprefentation, 

(h)  will  coincide  with  V  ;  the  Angle  VEH  will  not  be  fenfible,  and  confe- 
quently  the  Point  H  will  vanifh,  or  be  loft  to  fight ;  and,  therefore,  the  whole 
indefinite  Reprefentation  of  I H,  infinitely  produced,  lies  between  its  Inter - 
feding  Point  (I)  and  its  Vanifhing  Point  (V). 

COR.  2.  The  Perfpe  Clive  Reprefentation ,  of  a  finite  Right  Line,  is  part  of  a  Line 
drawn  from  its  Interfering  to  its  Vanifhing  Point . 

For  the  VifualRays  (E  M,  E  N,  E  H,  &c.)  from  the  feveral  Parts  of  the  Ori-  pj 
ginal  Line  (MN,  NH,  See.)  to  the  Eye,  determine  the  reprefentations  of  thofe 
Parts  ;  and,  fince  the  whole  infinite  Line,  from  I,  its  Interfiling  Point,  is  re¬ 
prefented  between  its  Interfeaing  aud  its  Vanifhing  Points  (l  and  V)  confe- 
quently,  the  Reprefentation  of  every  finite  Part  is  a  part  of  I  V. 

I  m,  reprefents  the  Part  IM,  m  n  reprefents  MN,  and,  nh  reprefents  NH ;  the 
remaining  Part,  h  V,  reprefents  all  the  Line  beyond  H,  infinitely  produced. 

CQR.  3.  The  Projective  Reprefentation  of  that  Part  of  an  Original  Line  (I  D)  which 
lies  between  the  Picture  and  the  Directing  Plane,  falls  on  the  other  fide  of  its 
Interfering  Point ;  and,  its  whole  Reprejentation  is  infinite. 

EX.  The  Point  F  will  be  projected  to  f,  where  the  Vifual  Ray  EF,  produced,  cuts 
the  Picture  ;  and  the  Point  G  to  g.  -  -  (See  Proj.  Perfi  P.  4q). 

I  f  is,  therefore,  the  projedive  Reprefentation  of  I  F,  and  f  g  of  F  G. 

If  any  Point  (K)  be  taken,  near  D,  its  Reprefentation  will  be  projected  at 
a  great  diftance  from  the  Interfedion  I ;  and,  the  nearer  the  Original  Point  is 
to  D,  the  farther  will  it  be  projected,  from  I ;  for,  Ek  will  always  make  an 
Angle  with  I  g  equal  toD  EK;  but,  when  the  Point  K  coincides  with  D,  it  ' 
will  be  projected  to  an  infinite  Diftance. 

Therefore,  the  Part,  I  D  is  reprefented  by  Ig,  infinitely  produced ;  and 
confequently,  the  Direding  Point,  D,  can  have  no  Reprefentation. 

SCHOL.  It  may  be  obferved,  that,  as  the  perfpedive  Part  (IV)  of  the  Indefinite 
Reprefentation,  reprefents  all  that  Part  beyond  its  Inteffeding  Point,  to  an  in¬ 
finite  Diftance;  fo,  the  finite  part  of  the  Original  Line,  1  D,  between  the  lnter- 
feding  and  Direding  Point,  is  infinite  in  its  Reprefentation,  from  I  through  g. 

COR.  4.  All  that  part  of  the  Original  Line,  which  lies  on  the  other  fide  of  the  DC 
rering  Plane ,  infinitely  produced  from  its  Direring  Point,  is  tranfprojeCted  to  the 
Pirure,  beyond  its  Vanifhing  Point ;  and  the  whole  Reprefentation  is  infinite. 

EX.  The  reprefentation  of  the  Point  Q  is  at  q,  and  of  R  at  r ;  and,  the  nearer 
any  Point  (S)  is  taken  to  D,  the  farther  will  its  Reprefentation  be  from  V  ; 
but,  when  S  coincides  with  D,  its  Reprefentation  will  be  at  an  infinite 
Diftance.  (See  Tranfprojedion,  Page  49). 

Alfo,  the  farther  any  Point  (L)  is  taken  beyond  Q,  the  nearer  its  Reprefentation 

(C)  will  approach  to  V  ;  and,  at  an  infinite  Diftance,  it  will  coincide  with  V. 

SCHOL.  Here,  it  may  be  obferved,  that  an  indefinite  Original  Line  is  reprefented 
by  an  indefinite  Line,  the  Terms  being  inverted  ;  and  that,  a  Point,  on  the 
other  Side  of  D,  will  be  tranfprojeded  to  an  infinite  Diftance,  on  one  fide 
of  the  Vanifhing  Point,  V.  On  this  fide,  it  will  be  projeded  to  an  infinite 
Diftance  on  the  other  fide  of  the  Vanifhing  Point ;  whereas,  but  one  Point 

(D)  lies  between  ;  and  alfo,  that  the  Reprefentations  of  two  Points,  H  and  L, 
being  confidered  as  the  extremes  of  a  Right  Line,  at  infinite  Diftances,  both 
ways,  from  the  Interfeding  Point  (I)  coincide  at  V. 
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Elate  VL  2.  The  train  fprojeCted  part  of  the  indefinite  Projection,  C  V,  may  reprefent 
a  Line  in  the  fame  Plane,  above  the  Eye;  from  the  Point  C  produced  indefi¬ 
nitely,  through  O  ;  which  mult  alfo  be  infinite,  if  it  be  parallel  to  E  V,  before 
the  Points  o  and  V  coincide. 


3.  If  the  Original  Line  T  V  pafies  through  the  Eye,  its  whole  Reprefentation 
is  in  its  Vanilhing  Point ;  for,  its  Interfering  and  Vanifhing  Point  is  the  lame  ; 
and,  the  Point  of  Sight  (E)  is  its  Directing  Point. 

COR.-  5.  fhe  whole  indefinite  Reprefentation  (IV)  of  an  Original  Line,  from  its  In - 
t  effecting  Point  (1)  is  not  varied ,  the  Rye  being  in  any  Part  of  its  Radial  (E  V). 

Suppofe  the  Eye,  at  E,  removed  to  E ,  in  the  Direction  V  E. 

E  V,  being  parallel  to  I  N,  the  Original  Line,  the  Vanifhing  Point,  V,  remains 
the  fame;  and,  I,  being  its  Interacting  Point,  is  invariable  ;  confequently,  the 
Indefinite  Repreientation  (^1  V)  will  be  the  fame  at  any  Diltance  of  the  Eye. 

But,  it  mult  be  obferved,  that,  it  is  only  fo  in  refpeCt  of  the  whole  of  I  V  * 
for  the  finite  Parts  of  the  Reprefentation  are  continually  varied,  while  the 
Eye  moves  from  V  to  E  ;  m  being  the  perfpeCtive  Reprefentation  of  the  Ori¬ 
ginal  Point  M,  from  the  Eye  at  E ;  but,  removed  to  E,  it  will  appear  at  w2; 
confequently,  I  m  is  the  Repreientation  of  the  finite  Part  I  M,  of  the  Original 
Line,  from  the  firft  Po  nt  of  View,  andT  m1  from  the  Point  E.  Andfo,  of 
any  other  part  of  the  whole  Line. 

Again,  if  the  Eye  move  from  E,  or  E ,  in  the  direction  of  EM,  or  E  M,  the  Re¬ 
preientation  m,  or  m,  remains  the  lame,  and  the  indefinite  Reprefentation  is 
varied.  For,  at  E,  the  indefinite  Reprefentation  is  I  V  ;  but,  at  E\  it  is 
In;  yet  I#,  the  Reprefentation  of  the  finite  part  1M,  is  the  fame,  from 
both  Points  of  View. 

COR.  6.  Hence ,  it  is  alfo  evident,  that ,  if  the  Eye  be  removed  to  any  other  Point  in 
E  D  ( the  Director  of  the  Original  Line ,  IN)  its  whole  Indefinite  Reprefent  at  ion , 
as  well  as  the  finite  Parts  are  varied  from  every  Station. 

For,  if  the  Eye  be  raifed  to  E\  the  Radial  is  E3  C  ;  confequently,  I  C  is  the 
whole  indefinite  Reprefentation  ;  but  if  it  be  deprelfed  to  Ez,  then  is  E2  n  the 
Radial,  and  In  the  whole  indefinite  Repreientation;  and  the  finite  Parts  I  m, 
m  n ,  &c.  are  raifed  higher,  or  the  Points,  m,  11,  fall  nearer  to  the  Interfec- 
tion,  1,  as  the  Eye  is  railed  or  deprelfed. 


COR.  7.  The  Reprefentation  of  the  common  Interfedlion  of  two  Original  Lines ,  is  the 
Point ,  in  which  the  Indefinite  Reprefentations  interjedl  each  other. 

Fig.  23,  For,  the  Point  B,  of  the  InterfeCtion  of  the  two  Original  Lines,  AB  and  B  C, 

is  common  to  both  Lines ;  wherefore,  its  Reprefentation  is  in  the  Indefinite 
Reprefentations  ( J  V  and  dM)  of  both  Lines;  and,  confequently,  in  the  Point 
(b)  of  their  mutual  InterfeCtion  ;  for,  there  can  be  no  other  Point  common  to  both. 

Alfo,  a,  the  common  InterfeCtion  ol  J  V  and  NV ,  the  indefinite  Reprefenta¬ 
tions  of  A  B  and  A  D  is  the  Reprefentation  of  A,  the  InterfeCtion  of  thole  Lines. 

As  this  Theorem,  and  what  is  deducible  from  it,  with  the  next,  contain  the 
whole  ellence  of  practical,  reClilinear  PerfpeCtive,  refpeCting  all  Lines  which  are 
not  parallel  to  the  Picture,  I  would  ad  vile, 'the  Student  to  make  himfelf  parti¬ 
cularly  wTl  verfed  in  them  before  he  proceeds  to  Practice;  for  it  thole  Theorems 
be  clearly  underltood  and  retained,  he  will  find  the  Practice  eafy  to  be  acquired, 
and,  at  the  lame  time,  rationally  accounted  for. 
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TKe  Diftance  between- the  Ihterfeaing  Point  of  an  Original  Line,  an* 
the  Reprefentation  of  any  Point  in  that  Line,  is  to  the  whole  In¬ 
definite  Reprefentation ;  as  the  Diftance  between  the  Original  Point 
and  the  Interfering  Point,  is  to  the  Diftance  between  the  Original 
Point  andthe  Direding  Point,  of  that  Line. 


This  Theorem  will  be  beft  demonftrated  in  the  Example. 

MN  is  an  Original  Line  produced  to  D;  I  is  its  Interfering,  and  D  its  Di-  Fig.. 24*. 
rea.ng  Point ;  and  V  is  the- Vanning  Point  of  that  Line,  the  Eye  being  at  E ; 

E  V  is,  therefore,  its  Radial  5 

Now,  if  any  Point,  M  or  N,  be  taken  in  the  Original  Line,  apart  from  its 
Interleding  Point;  its  Reprefentation,  on  the  Pidure,  will  be,  fomewhere 
between  I,  the  Interfering,  and  V,  the  Vanifhing  Point  of  the  Original  Line. 

1  ay,  that,  the  Dill ance  of  m  or  n,  from  I,  the  Interfering  Point,  is,  in  pro— 
portion  to  the  Indefinite  Reprefentation,  IV;  as  MI  or  N I,  the  Diftance  of 
the  Original  Point  from  the  Interfering  Point,  is  to  M  D  or  N  D,  the  Diftance 
of  the  Original  Point  from  the.  Direding  Point. 


Having  drawn  the  Vifual  Ray,  EM  or  E.'N the  Reprefentation,  m  or  n, 
of  the  Point  M  or  N,  is  where  the  Vifual  Ray  cuts  the  Pidure.  Perfp.  Art.  2. 


DEM.  Now,  E  V  is  parallel  to  N  MD  tv  and,  I  V  is  parallel  to  E  D.  8.  7.  El. 
Confequently,  I  V  E D  is  a  Parallelogram^ ;  andthe  Triangles  N ED,  Nnl 
are  fimilar  ;  wherefore,  In:  ED::  IN:  ND,  -  .  .  4  6  El 

But,  IV  is  equal  to  ED  ||;  therefore,  In :  LV: :  IN  ;  ND.  Q.E.  D. 

Or,  it  may  be  demonftrated  thus  : 


Becaufe  E  V  i*  parallel  to  I  N,  the  Triangles  LNn,  n  E  V  are  fimilar. 
Wherefore,  In  :  n  V : :  LN  :  VE  ;  and' confequently,  -  -1 

In :  I  n-fnV(— IV)  : :  IM  :  I N -j-  VE. ( = N D)  j.e.  In :  IV : :  IN :  ND.  J  4>  6,E1‘ 


K-.  B.  Thrs  Proportion  is  invariable,  whether  the  Eye  be  farther  from  (a*  at  E)  or  nearer  to  the  Pifture  - 
or  whether  the  -Eye  be  raifed  or  depreffed,  as  at  E3  or  £' for,  E  3  D  being  Ml  parallel  and  enual 
to  che  Indefinite  Reprefentation  {[  C)  confequently,  I »  :  I  C  :  I  N :  ND ;  and  I  m  :  I  C  I  M  •  M  D 


f  Def.  22.% 
t  Def.  33i.. 
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€OR.  I.  From  this  Theorem,  the  Indefinite  Reprefentation,  of  a  Line  helm  given  or 
drawn,  and  the  Difiance  of  any  determinate  Point ,  in  the  Original  Line ,  from? 

the  Pidure  known,  the  Reprefentation  of  that  Point ,  on  the  Pifiure,  is  alfo 
determinable . 


For,  whatever  Mane  the  Original  Line  is  in,  is  not  material,  the  Diftance  of 
the  Point,  in  queftion,  from  the  Piduxe,  anfwers  the  fame  purpofe,  as  its  Dif- 
tance  from  the  Interfedmg  Point  of  the  Line  it  is  in-  or,  from  the  Interfedioin 
of  any  Plane  with  the  Pidure  in  which,  that  Line  is  fituated.  e.  g. 

EX'  H  “V?  Original  Line  curing  the  Pidure,  in  the  Point  I,  in  thelnterfedion,  Fir.. a**. 
(AB)  of  the  Plane  (NBC)  that  Line  is  in;  and  the  Direding  Plane  (DEC) 
in  its  Direding  Point  (D).  v  J 

I  fay,  that  Nf  (the  Diftance  of  the  Point  N  from-the  Pidure,  A'VB)  is  to 
I  G,  the  Diftance  of  the  Pidure,  as  N I  toJ  D  (the  Diftance  of  the  Point  N 

G  from* 
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from  tlie  Interfering  Point,  to  the  Diftance  between  the  Interfering  and 
Direring  Points,  of  the  Line  M  N)  or,  as  N  A  to  A  C,  its  Diftance  from 
the  Interferion,  to  the  Diftance  between  the  Interfedion  and  Direring  Line, 
of  the  Plane  the  Original  Line  is  in. 

DEM.  For  (having  joined  I  F  and  D  G)  becaufe  the  Direring  Plane  is  parallel  to 
the  Picture,  1  F  is  parallel  to  DG  -  -  -  8.  7.  El. 

(for  the  Triangle  G  N  D  is  a  Plane  cutingthem  both  ;  Ax.  8.) 

Wherefore,  the  Triangles  GND,  F  i\T  I,  are  fimilar ;  and,  for  the  fame 
reafon,  G  N  C,  FN  A,  and  alfo,  DNC,  IN  A,  are  fimilar  ; 
confequently  N  F :  N -G : :  N  I :  N  D ;  or,  as  NA:  N  C.  ~  -  -  4. -6,  El. 

Wherefore,  the  Diftance  of  the  Original  Point  from  the  Pirure,  and  the 
Diftance  of  the  Pirure  being  known  ;  the  Diftance  of  its  Reprefentation, 
from  the  Interfering  Point,  is  a  fourth  Proportional,  viz.  as  the  Diftance  of 
the  Original  Point  from  the  Pirure,  added  to  the  Diftance  of  the  Pirure,  i.  e. 
as  the  Diftance  N  G  (of  the  Original  Point,  N,  from  the  Direring  Plane) 
is  to  N  F  (the  Diftance  of  that  Point  from  the  Pirure)  fo  is  the  Indefinite 
Reprefentation,  I  V  (of  the  Original  Line  M  N)  to  I  n  ;  the  Diftance  of  11 
'(.the  Reprefentation  of  ‘the  Point  N)  from  I,  the  Interfering  Point  of  the 
Original  Line.  Q.  E.  D.  It  is,  therefore,  as  N  G  :  N  F  :  :  1  V:  1 11. 

For,  (by  the  Theorem)  it  is,  inverfely,  asND:  N  I  :  :  I  V  :  I  n. 

Or,  from  the  Vanifhing  Point.,  it  will  be,  as  N  G  :  F  G  :  :  I  V  :  n  V. 

In  Numbers,  it  is  thus  calculated.  The  Diftance  (NF)  of  the  Original  Point 
from  the  Pirure,  and  the  Diftance  of  the  Pirure  (FG)  being  added  (equal  NG). 
The  Indefinite  Reprefentation,  IV,  being  multiplied  uy  N  F,  and  that  Produr 
■  divided  by  N  G  (the  Diftance  of  the  Original  Point  from  the  Dtrering  Plane) 
gives  In;  the  Diftance  of  n,  the  Reprefentation  of  the  Original  Point,  from 
the  Interfer  ing  Point,  of  the  Line  it  is  in.  For,  N  G :  N  F  : :  I V :  I  n ;  as  above. 

Wherefore,  the  Rerangle,  under  N  G  and  I  n,  is  equal  to  the  Rerangle 
under  NF  and  I  V ;  and  confequently,  N  G  xl  n=:NF  xIV;  -  9.  6.  El. 

It  more  frequently  occurs,  in  Prarice,  that  the  Reprefentation  of  a  certain  por¬ 
tion  of  a  Line  is  required,  from  fome  Point  already  found  ;  the  Interfering  Point 
of  the  Original  Line  not  being  within  reach,  nor  attainable,  but  only  the  Vanifhing 
Point.  For,  the  Interferion  of  every  Plane  is  neither  wanted  nor  can  be  had, 
when  the  Vanifhing  Line  of  the  Plane  is  abfolutely  neceffary  ;  it  is  the  fame  in 
refper  of  the  Vanifhing  and  Interfering  Points,  of  Original  Lines;  as  it  will  be 
exemplified  in  the  prarical  part  of  this  Treatife. 

■COR.  2.  If  the  whole  Indefinite  Reprefentation  he  not  given ,  but  only  a  party  from 
fome  determinate  Point,  in  the  Original  Line ;  any  other  portion ,  of  that  Line, 
(from  the  Point  determined J  may  be  perfpettively  proportioned ,  geometrically. 

The  Reprefentation,  m,  of  the  Point  M,  in  the  Original  Line  (M  N)  being 
given  or  found,  and  the  Indefinite  Reprefentation  (m  V)  fiom  that  Point 
drawn  (V  being  the  Vanifhing  Point)  the  Reprefentation,  n,  of  any  other 
Point,  N,  in  the  Original  Line,  will  be  ;  as  N  M  :  M  D  :  :  m  n  :  n  V  ; 
or,  as  N  M :  N  D  : :  m  n  :  mV. 

DEM.  For,  as  N  I :  N  D  ;  ;  I  n  :  I  V  ;  and,  asMI:MD::Im:IV;  by  Theo. 
But,  -  ND:ID:;IV:nVj  and,  -  MD;  ID::IV:mV;  4. 6.  El. 
for,  the  Triangles  NED,  VEn  are  fimilar;  DE  is  equal  to  IV,  and  ID  to  VE 
(Becaufe  NDEV  is  a  Radial  Plane,  palling  through  the  Original  Line  (N  M) 
and  the  Eye  (E)  cuting  the  Pirure  and  Direring  Plane ;  in  I  V  and  E  D  ;  and, 
E  V,  producing  the  Vanifhing  Point  (V)  is  parallel  to  ND  ;  by  Def.  22.) 

'  Now, 
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Now,  N  D :  I D : :  I V  :  n  V ;  alfo  M  D  :  I  D  : :  I  V  :  mV; 
anverfely,  -  -  ID:MD::mV:  IV. 

Wherefore,  by  inordinate  equality,  N  D  :  MD : :  mV:  n  V. 

Confequendy,  -  N  D — M  D  (=N  M):  MD : ;  mV  x  n  V.  (=  m  n)  :  n  V. 
that<is,  -  -  -  -  NM:  MD : :  m  n  :  n  V,  as  it  was  affirmed. 

Wherefore,  by  addition,  -  -  N  M  :  N  D  : :  m  n  :  m  V  ; 

and  confequently,  by  inverfion,  N  D  :  N  M : :  m V  :  m  n. 

Wherefore,  -the  Diftance  of  M  (whofe  Reprefentation,  m,  is  given)  and  the 
Diftance  of  any  other  Point,  N,  in  the  Original  Line,  from  the  Pidure,  being 
known;  the  difference  being  N  m,  it  will,  confequently,  be, 
as  NG: N m z :  m  V m n ;  Q.  E.  D.  For,  N G : N m : : N D :  N M. 

Thus  may  the  -perfpedive  Proportion,  of  the  known  proportions  of  any  Original 
•Line,  from  any  Point  in  it,  be  ascertained,  geometrically  ;  having  the  Reprefenta- 
tien  of  thatPoint,  In  the  Indefinite  Reprefentation  given,  and  the  Diftance  of  that 
Point,  with  any  other  Point  in  the  Original  Line,  from  the  Pidure,  known  ;  feeing, 
tthat  the  Diftances  of  thefeveral  Points,  from  the  Pidure,  are  in  the  fame  Ratio,  as 
their  Diftances  from  the  Interfeding  Point  j  and  tile  Diftance  of  thofe  Points,  from 
the  Pidure,  may  be  had,  when,  often,  their  Diftances  from  the  Interfeding  Point  cf 
that  Line  .cannot ;  for  feveral  reafons. 

"The  Diftances  of  the  Points  M  and  N,  from  the  Pidure,  beingknown,  and 
the  Diftance  of  any  other  Point,  in  that  Line  (as  O)  required  ;  it  will  be, 
as  MN  :MO  or  NO::  wN  :  m  o  or  N  o ;  (Oo  being  fuppofed  parallel  to  M  m). 

So  that,  if  m  F,  the  Diftance  of  the  Point  M  from  the  Pidure,  be  added, 
we  have  the  Diftance  of  the  Point  O,  from  the  Pidure,  equal  o  F. 

And  the  Diftance  of  the  Pidure  (F  G)  being  known,  the  Reprefentation,  o, 
•of  the  Point  O,  is  determinable  ;  for,  it  will  be,  as  om\  tnG  : :  mo  :  o  V ; 
and,  by  addition,  -  -  as  omi  oG : :  mo :  mV. 

By  which  means,  the  perfpedive  Rep refentat ions  of  feveral  Divifions  in  a  Right 
Line  may  be  had,  geometrically,  their  Diftance  from  each  other  being  known. 

IK,  -  ■  ~  ■  ■ 

Let  ABC  be  an  Original  Line,  and  C  D  EG  a  Radial  Plane,  palling  through 
the  Eye  (E)  and  alfo  through  the  Original  Line;  cuting  the'  Pidure  in  IV, 
their  common  Sedion. 

EV,  parallel  to  A  C,  is  its  Radial ;  I  V  is,  therefore,  the  whole  Indefinite 
Reprefentation  of  ABC;  I  is  its  Interfeding,  D  its  Direding,  and  V  its 
Vanilhing  Point. 

Now,  if  the  Reprefentation  (a)  of  any  Point  (A)  in  the  Original  Line,  be  de¬ 
termined,  all  other  Divifions  (B,  C,  &c.}  in  that  Line,  are  alfo  determinable, 
without  the  Interfedion  I  ;  the  Diftance  of  A  and  B,  from  the  Pidure,  and 
the  Diftance  of  the  Pidure  being  known. 

For,  ab  :  a  V::  A  B ;  B  D;  ac :  a  V: :  AC  :  CD;  and  alfo,  bc;bV::BC:CD. 

DEM.  For,  (having  drawn  AF  and  BG,  parallel  to  IV)  becaufe  aV  is  parallel  to 
AF,  ab:aV::A£:AF;  alfo,  a  c ;  a  V : :  A  c  ;  A  F ;  7  pot.  tn  f.  a  pi 

and,  for  the  fame  reafon,  be  :b  V  ::6c:bF ;  and,  as  BCiBG.^ 

But,  the  Triangles  G  E C,  CCB  are  fimilar,  for  E  G  is  parallel  to  GB; 
wherefore,  -  -  -  BC:CG::BC:EG  (equal  BD)4. 6.  El. 

Confequently,  by  compounding,  BC:  BG::BC  :  CD,  equal  C  BffiG  E. 
But,  asBC:BG::bc:bV;  therefore,  bc:bV;:BC:CD. 

c  is,  therefore,  the  Reprefentation  of  the  Original  Point  C,  and  b  of  B ; 
which  are  determined  from  the  given  Reprefentation  of  A  ;  the  Diftance  of  A 
and  any  other  Original  Point  from  the  Pidure,  being  known  ;  no  regard  being 

•had  to  the  Diftance  of  the  Point  A,  from  the  Interleding  Point  (I)  or  from  D, 

the 
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Plate  Vi .  the  Directing  Point  of  the  Original  Line ; .  feeing  that,  the  Diftance  of  !the  Ori¬ 

ginal  Points,  from  the  Picture  and  Direring  Plane,  are  in  the  fame  Ratio,  ass 
their  Diftances  from  the  Interfering  and  Directing  Points  of  the  Original  Line.. 

In  this  Theorem  is  the  Perfection  of  Practical  perfpe&ive.  It  is,  at  the  famer 
time,  the  moft  mathematical,-  and  the  Demonftrations  the  raoft  perfe£t,  elegant,  and" 
convirive,  of  the  whole  Theory.  By  it,  we  not  only  know  that  there  is  Analogy 
of  Ratios,  between  the  feveral  Diftances  of  Points,  in  an  Indefinite  Reprefentation,, 
from  the  Interfering  Point,  and  the  whcle  Indefinite  Reprefentation ;  to  the  feve¬ 
ral  Difiances  of  the  Original  Points  from  the  Interfering  and  Directing  Points,-  or 
from  the  Pirure  and  Diredling  Plane  ;  but,  by  its  means,  the  Representations  of: 
the  feveral  portions  of  an  Original  Line,  in  the  Indefinite  Reprefentation,  are  de¬ 
termined,  with  the  greatefi  facility,  accuracy,  and  expedition,  geometrically;  or 
they  may  be  determined  numerically,  by  a  Scale  of  equal  Parts ;  but  that  is  feldom- 
praiflice^  the  method  of  doing  it  geometrically,  being  much  readier  and  more  ac¬ 
curate  than  it  is  poflible  to  calculate,  by  Numbers*- 

theorem;  xiv.. 

The  Perfpe&ive  Projection,  or  Reprefentation,  of  every  Right  Line,  is- 

parallel  to  its  Director. 

Bemv  The  Radial  of  an  Original  Line,  producing  its  Vanifhing  Point,. is  parallel” 
to  the  Original  Line;  —  —  —  —  Def.  22. 

wherefore,  a  Radial  Plane  may  pafs  through  the  Original  Line  and  its  Radial; 
confequently  the  Eye  is  in  that  Radial  Plane.  —  —  Ax.  5. 

Now,  fince  one  part  of  a  Right  Line  cannot  be  in  a  Plane,  and  another  part 
of  the  Line  out  of  that  Plane,  the  Radial  Plane  will  cut  the  interfering  Line 
(of  the  Plane  the  OriginalLine  is  in)  in  the  interfering  Point,  and  the  Direct¬ 
ing  Line,  in  the  Direding  Point,  of  the  Original  Line.  —  Ax.  1. 

But,  the  Radial  Plane  pafles  through  the  Eye  ;  —  —  Def.  6 ^ 

and,  confequently,  through  the  Vanifhing  Point ;  feeing  it  pafles  through  the 
Radial  Line,  producing  the  Vanifhing  Point. 

Wherefore,  the  Section  of  this  Radial  Plane,  with  the  Picture,  is  the  Inde¬ 
finite  Reprefentation  of  the  Original  Line  ;  feeing,  it  pafles  through  its  Inter¬ 
fering  and  Vanifhing  Points.  —  —  —  Theorem  12.- 

But,  it  alfo  pafles  through  the  Eye,  and  Direring  Point,  of  the  Original- 
Line  ;  confequently,  it  cuts  the  Direring  Plane  in  the  Direror  of  the 
Original  Line.  —  —  —  —  ——  Def.  12.. 

But,  the  Direring  Plane  is  parallel  to  the  Pirure.  —  Def  4.. 

Wherefore,  the  Serious  of  the  Radial  Plane,  with  the  Pirure  and  Direring 
Plane,  are  parallel  to  one  another.  —  —  —  8.  7.  El. 

But,  its  Serion  with  the  Pirure  is  the  Indefinite  Reprefentation  and,  its 
Serion  with  the  Direring  Plane  is  the  Direror  of  the  Original  Line;  as  above. 

Therefore,  the  Perfperive  Projerion  of  an  Original  Line,  being  a  part  of 
.its  indefinite.  Reprefentation,.  is  parallel  to  its -Director*  Q.  E.  D. 

r-  EX.  Imagine  a  Plate  (NDEV)  pafling  through  the  Eye  and  the  Original  Line,  NO. 

.ig.  za.  This  Ra(jjap  Plane  muft  neceflarily  cut  the  Pirure  and  Direring  Plane,  in 

JV  and  ED;  for  E  V  is  parallel  to  D/N-,  i.  e.  to  NO;  wherefore,  E  V  ID 
is  a  part  of  the  Radial  Plane;  which,  being  produced,  would,  pafs,  through 
N  O,  the  Original  Line.., 

But,  /  is  the  Interlering,.and,  V  is  the  Vanifhing  Point  of  NO;.  Def.  2Kand  22. 
wherefore,  J.V  is  the  Indefinite  Reprefentation  of  N  O ;  —  Def,  2  5.  Th.  12. 
arid,  fince  the  Radial  Plane  pafles  al£a  through  the  Eye  and  Direring  Point, 
2.  (E  and? 
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(E  and  D)  its  Sedion  with  the  Directing  Plane  (ED)  is. the  Diredor -of  N  O  $.  j  Def.  12. 
Confequently,  IV,  or  no,  a  part  of  IV,  is  parallel  to  ED.  -  8.  7.  E  1 

In  Fig.  21.  this  is  more'perfedly -illuftrated,  by  means  of  Vifual  Rays,  from 
tfhe  Extremes  (N  and  O)  of  the  Original  Line,  N  O. 

Tor,  NO  being  produced  to  the  Directing  Plane*  D  is  its  Directing  Point;  and 
E  D,  being  drawn,  is  the  Diredor  of  NO,  as  before. 

.  iBut  E  N  D  is  a  Triangle,  confequently  it  is  a  Plans  ;  ■-  .  -  At.  8, 

which  cuts  the  Pidure  in 'no,  or  IV,  the  Indefinite  Reprefentation.  of  NO; 

;and,  confequently,.  it  is  parallel  to  ED,  its  Diredor. 

’W^V-  >  ’ ■  v* '■''■'t'}  '  '  ’  \  '  .  -s  V\v  >  •  ’AW  \  WlV5?Y:'\ ViWvn  A. 

COR.  1 .  If  two,  or  more.  Right  Lines  cut  the  Directing  Plane  in  the  fame  Point, 

.thfy  will  have  parallel  Reprefientations.  ,,  ,  4  ri>:h 

Tor  they  have  the  fame  Diredor,  to  which  they  are  all  parallel,  by  Thdofem. 

*T ' :  1  .  |  •  1  .  .  .j  , .  jL 

EX.  PQ  cuts  the  Pidure  in  P,  and  the  Direding  Plane  in  D,  the  Direding 
Point  of  NO  ;  and,  becaufe  it  is  perpendicular  to  A  B  (the  Interfediori  of  the 
Pidure)  C  is,  therefore,  its  Vanifhing  Point.  (EC  being  perpendicular  to 
LM,  is  therefore  parallel  to  P  Q,  being  in  parallel  Planes.) 
donfequently,  PC  is  the  indefinite  Reprelentation  of  PQ  ;  which  is  parallel  to 
IV ,  the -indefinite  Reprefentation  of  NO;  by  Theorem,  and  4.  7.  El. 

And  alfo,  by  The©.  5  ;  for,  E  D,  the  Diredor  of  both  (N  O  and  P  Q)  is  the 
common  Interfedion  of  the  Radial  Planes,  DEV  /and  DEC?;  paffing, 
through  both  Lines.  Therefore,  their  Interfedions,  IV  and  PC,  are  para  lid. 

ISk  BL  This  Corollary  istrue  if  the  Lints,  NO  and  PQ_,  are  net  in  the  fame  Plane* 

•  . . j  •  M ", .  .1  u  y  l  i .  '  -*  '  *  ^  •  ~  |  £.  i  p  ^ p  f .  -  •  () e  i ' j  ■  -  t  ">  no i>  1  j  j  w 

COR.  2.  All  Lines,  not  having  the  fame  Direffing  Point,  but ,  ’which  cut  the  fame 

Direction, ,  indefinitely  produced  f  through  the  Eye)  both  ways,  have  parallel 
Reprefientations . 

For,  if  two  Original  Lines,  N  O,  or  P  Q,  and  R  S,  cut  the  Direding  Plane  in 
..the-  twoPbints  D  and  d,  in  fuch  wife,  that  a  Right  Line  drawn  through  the 
Eye  and  the  Direding  Point  of  one,  will  alfo  pafs  through  the  Direding  Point 
/of  the  other,  their  Representations,  no  and  p.q,  are  parallel. 

Becaufe  they  have  the  fame  Diredor,  DEd. 

TV  is  the 'Radial  or  Parallel  of  N  O,  V  is  therefore  its  Vanifhing  Point ;  and 
E  v  is  parallel  to  RS  ;  therefore  v  is  its  Vanifhing  Point;  and,  S  v  its  Inde¬ 
finite  Reprefentation. 

<*COR.  3.  All  Right  Lines  cut  mg  the  Dir  effing  Plane  in  ET,  the  Interfeffiion  of  the 
Vertical  and  -Dire  ffimg  Planes ,  will  have  their  Reprefientations  parallel  to  the 

Vertical.  Line ,  (C  D.) 

Becaufe,  they  all  have  the  fame  Diredor  (EF)  to  which  the- Vertical  Line  (CD) 
is  parallel ;  being  produced  by  the  fed  ion  of  the  Vertical  Plane  (ECDF) 
with  the  Pidhire  and  Direding  Plane.  -  •  -  8,  7.  El. 

As  P  Y,  parallel  to  R  S,  curing  E  F,  the  Prime  Diredor,  in  f. 

Ev  is  its  Radial  and  Pv  its  indefinite  Reprefentation. 

.COR.  4.  All  Lines  which  cut  the  Parallel  of  the  Eye  rf  any  Original  Plane ,  have 
their  Reprefientations  parallel  to  the  Vanifhing  Line  of  that  Plane. 

Becaufe,  the  Parallel  of  the  Eye  is  the  Diredor  of  all  fuch  Lines,  and  it  is  parallel 
to  the  Vanifhing  Line;  by  Theorem  2nd. 

'TU  is  an  Original  Line,  cuting  IK,  the  Parallel  of  the  Eye,  of  the  Original 
Plane  NBH,  in  k  ;  E  x  is  its  Radial,  x  is  therefore  its  Vanifhing  Point,  and 
Ux  its  indefinite  Reprefentation;  which  is  parallel  to  LM,  the  Vanifhing 
.Line  of  the  Plane  NBH. 

For, 


X 
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For,  IK  is  parallel  toLM-f*,  and  it  is  the  common Se&ion  of  the  Plane,  IKLM 
and  EkUx  ;  therefore,  U  x  is  parallel  to  L  M,  by  Theorem  5th. 

.  -  *  ’  -V  -  * 

COR.  5.  The  Reprefentatioit  of  any  Original  Line  makes  equal  Angles  with  the  In - 
terfeftion  and  Vanijhing  Line ,  of  the  Plane  it  is  in ,  as  the  Director,  of  that  Line , 
makes  with  the  Parallel  of  the  Eye  and  the  Directing  Line  of  that  Plane . 

Becaufe  the  Reprefr.ntation  is  parallel  to  its  Director,  by  the  Theorem ;  and 
becaufe  they  cut  parallel  Lines  in  parallel  Planes. 

*  '  •  _  ,  .  r* *  *  ‘  '  t  '  *  ■  '  r  .  r 

COR.  6.  if  the  Reprefentations  of  any  two  Lines  are  parallel,  the  Originals  are  either 
parallel  between  tbemf elves  and  to  the  Picture,  or  they  have  the  fame  Director. 

For,'  if  the  Original  Lines  are  parallel  between  themfelves  and  to  the  Pifture, 
their  Reprefentations  will  be  parallel  (Theo.  9.) ;  but,  if  they  are  not  parallel 
to  the  Picture,  they  muft  have  the  lame  Director;  feeing,  there  can  be  but 
one  Line  drawn  in  the  Directing  Plane,-  parallel  to  both  Reprefentations. 

N.  B.  Lines,  %Vhich  are  parallel  to  the  Pifture,  have  no  Dire£ting  Point,  but  the  Dire&or  of  every  fuch 
Line,  is  a  Line  drawn  through  the  Eye  parallel  to  the  Original  Line. 

For,  the  Reprefentations  are  parallel  to  the  Original ;  by  Theorem  9th. 

This  laid  Theorem  (and  the  Corollaries  deducible  from  it)  cOntaifts  the  whole 
Theory  of  the  Directing  Plane ;  as,  in  it  and  the  thirteen  preceding  Theorems  is 
contained  the  whole  knowledge  of  rectilinear  PerfpeCtive ;  or,  at  leaft,  all  that  I 
conceive  to  be  really  ufeful,  in  delineating.  It  has  been  my  aim,  not,  merely,  to 
amufe  or  to  fhew  my  knowledge  in  it,  but  to  give  ufeful  InftruCtion;  and,  I  dare 
venture  to  affirm,  that  if  the  whole  of  this  Theory  be  clearly  underftood,  the 
Student  will  feldom  be  at  a  lofs  in  PraCtice. 

It  is  a  miftaken  notion  which  many  entertain  of  PerfpeClive,  that,  the  Theory  is 
unneceffary  to  a  PraClitioner.  It  is  certainly  poffible  to  praClice  PerfpeCtive,  in  all 
common  Cafes,  without  being  able  to  account,  or  give  a  reafon  for  any  rule  that  is 
followed;  for,  the  Rules,  being  deduced  from  the  Theory,  will,  undoubtedly,  if 
flri&ly  followed,  produce  certain  effefts  though  we  know  not  how  to  account  for  it : 
as  there  are  many  Perfons  very  acute  in  Menfuration,  Gauging,  Surveying,  &c. 
who  know  nothing  of  Geometry,  the  foundation  of  the  whole.  The  cafe  is  very 
different  in  Perfpedtive ;  for  I  am  well  convinced  that  it  is  of  great  ufe  to  under- 
ffand  the  Theory  well,  inthefirfl  place;  and  that,  the  Practice  will,  by  that  means, 
be  looner  acquired,  and  more  fecurely  retained.  For  want  of  Theory,  the  Pupil  is 
frequently  bewildered,  and  knows  not  what  he  is  about ;  every  different  Example 
appearing  difficult  and  ftrange,  though,  perhaps,  founded  on  the  fame  invariable 
Principles.  In  fhort,  the  neareft  and  mod  certain  road,  to  PerfpeClive,  is  to  go 
through  the  Theory  to  PraClice  ;  and,  I  will  venture  to  flake  all  my  knowledge  111 
it,  that  when  acquired,  the  lofs  of  Time  (if  it  be  any)  will  never  be  regreted. 

I  (hall  give  three  more  Theorems,  on  Circles  and  fpherical  Bodies,  and  then  pro¬ 
ceed  to  Pra&ice.  If  any  Perfon  require  further  knowledge,  or  a  more  extenfive 
Theory,  I  refer  him  to  the  elaborate  Work  of  Mr.  Hamilton,  which  is  deferving  of 
the  highefl  encomiums,  if  it  was  as  ufeful  as  it  is  ingenious  and  learned  in  the 
Science ;  for,  he  has  certainly  faid  all  that  can  be  faid  of  it,  in  Theory  ;  and,  I  am 
perfuaded,  more  than  any  other  Perfon  would  ever  have  thought  on,  and  much 
more  than  is  of  real  ufe ;  for,  I  think  I  have  omited  nothing  that  can  be  ufeful  or 
neceffary  to  be  known,  by  any  Pra&itioner,  whatever. 
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SECTION  V. 

Of  the  THEORY  of  CURVILINEAR  PERSPECTIVE. 

IN  this  Section*  I  (hall  chiefly  confider  the  Theory  of  Perfpe&ive  relative  to  cir¬ 
cular  Objedts ;  which  are  the  moft  common,  and  moft  ufeful  of  all  curve  lined 
Figures.  Other  Curves  cannot  be  comprifed  in  any  certain  Theory,  by  which 
their  perfpe&ive  Reprefentations  can,  with  certainty,  be  afcertained ;  or  if  they 
could,  it  would  anfvver  no  purpole  to  an  Artifh,  feeing  that,  irregular  curved  Figures 
or  Obje&s  but  leldom  occur,  in  Practice.  I  would  not  be  underflood  to  mean  the 
curves  of  the  apparent  Contours  of  human  or  other  Figures  (endowed  with  Life  or 
not)  which  occur  in  almoft  every  Picture,  but  which,  can  never  be  reduced  to 
Rules,  for  Pra&ide,  frcim  an  eflablifhed  Theory,  but,  irregular  curved  Figures,  in 
Planes  or  other  Surfaces  ;  winding  or  Terpentine  Rivers,  Rocks,  Mountains,  Trees, 
&c.  which  are  bounded  by  irregular  curved  Lines  and  Surfaces,  cannot  be  reduced  to 
Practice,  in  delineating  them,  by  any  Theory  in  the  Science  of  Perfpetftive.  Not- 
withftanding  they  may  be  delineated  with  great  accuracy,  by  any  Perfon,  who  is  a 
little  accuftomedto  (ketch  by  fight  only,  by  means  of  an  Apparatus,  which  I  (hall 
defcribe  in  an  Appendix  to  this  Work. 

To  treat,  at  large,  of  the  various  Curves  which  the  Reprefentation  of  a  Circle 
may  take,  fuch  as  the  Parabola  or  Hyperbola,  is  foreign  to  my  Defign ;  as  it  fo 
rarely  aflumes  thofe  forms.  Nor  is  the  knowledge  thereof  of  any  real  ufe  in  deli¬ 
neating  ;  feeing  that,  the  fmall  part  of  the  Reprefentations  of  fuch  Circles  as  are  or 
can  be  reprefented,  when  they  do  affume  either,  could  not  readily  be  diftinguifhed 
from  a  portion  of  an  Ellipfis  ;  which  Curve,  as  it  is  the  moll  general  and  ufeful,  fo 
jt  is  theeafieft  to  defcribe,  and  the  only  one  of  real  ufe,  in  Perfpedtive. 

In  order  to  a  clear  underftanding  of  the  nature  of  an  Ellipfis  and  its  Properties, 
it  is  lieceffary  to  be  acquainted  with  the  Conic  Sedtions  ;  (ince  every  Reprefentation 
of  a  Circle  or  Sphere,  in  Perfpedlive,  is  either  one  or  other  of  the  Sections  of  a 
Cone.  But,  as  a  thorough  inveftigation  of  it  is  not  neceflary,  here,  1  (hall  refer 
the  Reader,  who  delires  to  be  perfectly  acquainted  with  the  Conic  Sections,  to 
Mr.  Steel’s,  or  to  a  later  Work,  by  Mr.  Emerfon. 

Neverthelefs,  I  find  it  impofiible  to  treat  the  Theory  of  the  Circle,  in  Perfpec- 
tive,  without  having  recourfe  to  them,  in  fome  degree ;  therefore  I  (hall,  in  the 
firft  place,  define  what  is  a  Cone,  and,  the  difference  between  a  Right  Cone  and  a  , 
fcalene  or  oblique  Cone  ;  for,  without  that  knowledge,  all  that  can  be  faid  of  it 
would  be  to  little  or  no  purpofe. 

The  methods  of  defcribing  an  Ellipfis,  and  all  which  appertains  to  it,  are  treated 
fully,  yet  briefly,  in  fix  Problems  in  an  Appendix  to  the  pradtical  Part  (Book  ffc) 
of  my  Treatile  on  Geometry  ;  together  with  a  concife  Theory,  of  its  moft  eflential 
Properties  ;  to  which  I  refer  the  Reader  ;  I  (hall  confider  it,  here,  only  as  being 
the  perfpedtive  Reprefentation  of  a  Circle  or  Sphere. 

DEFINITIONS. 

A  CONE  is  a  geometrical  Solid,  whofe  Bafe  is  a  Circle,  which  terminates  iu  a 
Point,  called  its  Vertex  ;  and,  a  Right  Line,  paffing  through  the  Vertex  and  the 
center  of  its  Bafe,  is  called  its  Axe  or  Axis*. 

*  The  Axis  of  any  thing  is  either  a  real  or  imaginary  Right  Line  paffing  through  its  n>iddle,  in  a 
certain  and  determined  Pofition, 

If  the  Objedl  be  a  Plane  Figure,  its  Axe  may  be  either  perpendicular  to,  or  in  the  Plane  of  the  Figure. 

If  the  Axe  be  in  the  Plane  of  the  Figure,  it  is  divided,  by  the  Axe,  into  two  equal  and  fimilar  F  igures. 
Any  Diameter  of  a  Circle  may  be  its  Axe,  an  Ellipfis  has  but  two  Diameters  which  are  Axes,  viz.  the 
Tranfverfe  and  its  Conjugate,  at  Right  Angles  with  each  other. 


TPIE  THEORY  OF 


Book  IL 


€4 

jtt  C*  J  ^  -A  •  ••  ■ 

Plate  VII.  It  may  be  confidered  as  a  Pyramid  whofe  Bafe  is  a  Polygon  of  an  infinite  num¬ 
ber  of  Sides ;  every  Sedion  of  which,  by  a  Plane  parallel  to  its  Bafe,  will,  confe- 
.quently,  be  a  fimilar  Figure.;  wherefore,  the  iedion  of  a  Cone,  parallel  to  its 
Bafe,  is  a  Circle. 

2.  A  Right  CONE  is  that  which  is  formed,  or  fuppofed  to  be  generated,  by 
the  revolution  of  a  right  angled  Triangle,  on  one  of  its  Legs. 
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ABC  is  a  right  angled  Triangle;  C  is  the  Right  Angie ;  B  C  is,  therefore, 
pendicular  to  A  C,  its  Bafe. 

If  you  fuppofe  the  Triangle  ABC  to  be  revolved  quite  around,  on  BC,  as  an 
Axis,  its  Bafe  (AC)  will  defcribe  the  Circle  A E D  F,  which  is  the  Bafe  of  the 
Cone  ABD;  and  the  Hypothenufe  (A  B)  will  have  defcribed  the  Surface  of  the 
Cone  ;  which  is  every  where  various,  from  the  Vertex  (B)  to  the  Periphery  of  its 
Bafe  ;  its  Sides  are  equal  every  where,  as  B  A,  B  E,  B  D,  &c.  The  Perpendicular 
(BC)  which  is  the  Axe  of  the  Cone,  remains  at  reli ;  one  extreme  in  B,  the 
Vertex,  the  other  in  C,  the  Center  of  its  Bafe. 
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7.  An  Oblique  CONE  has,  alfo,  a  Circle  for  its  Bafe,  but  its  Axe  is  inclined 
to  its  Bafe,  as  B C  to  AD. 

Asdf  the  Vertex  (B)  of  a  Right  Cone,  was  d  rag’d  on  one  fide,  out  of  its  perpendi¬ 
cular  pofition ;  confequently,  the  real  Axe,  of  fuch  a  Cone,  does  not  pafs  through 
the  center  of  its  Bafe,  yet  BC  is  called  its  Axe. 

A  Right  Line  bifeding  any  Angle  of  a  Triangle  is  called  its  Axe;  wherefore, 
BE,  bileding  the  Angle  ABD,  is  the  Axe  of  the  Triangle  ABD,  aud  confe¬ 
quently  of  the  Cone  ;  for  it  pafies  through  the  middle  of  fuch  a  Solid,  whofe  ro¬ 
tundity  is  elliptical,  feeing,  its  Dimenfions,  perpendicular  to  its  Axe,  are  unequal  ; 
and,  the  more  the  Axe  is  inclined  to  the  Bafe,  the  more  its  Dimenfions  differ  (its 
Bafe  remaining  the  fame)  and  the  real  Axe  is  removed  farther  from  the  Center  (C) 
towards  A. 

If  a  Sedion  of  an  oblique  Cone  be  made,  by  a  Plane,  perpendicular  to  its  real 
Axe  '(BE)  it  is  confidered  as  an  oblique  Sedion  of  it ;  which  Sedion  is  an  Ellipfis, 

■  and  BE  would  pafs  through  its  Center ;  confequently,  the  Solid  would  revolve  re¬ 
gularly  on  B  E,  its  real  Axe.  Whereas,  on  B  C  it  would  revolve  very  irregularly 
and  unequal  ;  but  the  Cone,  ABD,  would  be  equally  poifed  on  B  C,  in  a  hori¬ 
zontal  Pofition ;  wherefore,  every  Sedion  of  a  Cone,  through  the  Axe  B  C,  bi- 
feds  the  Cone;  for  the  Triangles,  ABC,  CBD,  are  equal,  in  every  Seddon* 
Through  BC;  by  Prop.  18.  1.  El. 
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The  Reprefentation,  or  perlpedive  Proje&ion,  of  every  Circle,  in  a. 
Plane  to  which  the  Pidure  is  parallel,  is  a  Circle. 

The  fcenographic  Projedion,  or  perfpedive  Reprefentation  of  an  Objed,  is  the 
Sedion  of  the  Optic  Cone,  or  Pyramid  of  Rays,  by  a  Plane,  palling  between  the  Eye 
and  the  Objed.  (See  Scenography,  P.  47.) 

Let  A  D  G  H  be  a  Circle,  in  any  Original  Plane  (Z)  E  is  the  Eye,  and 
K  A,  E  B,  &c.  Vifual  Rays,  from  every  Point  in  the  Circumference,  to  the 
Eye,  forming  an  oblique  Gone  (A  E  F). 

DEM.  Now,  if  the  Cone  of  Rays  be  cut  by  a  Plane  (X)  parallel  to  the  Plane  Z, 
in  which  is  the  Original  Circle ;  a  d  g  h,  the  Sedion  of  the  Rays,  by  that 
Plane,  is  a  Circle. 
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For,  it  is  the  fedtion  of  a  Cone,  by  a  Plane,  parallel  to  its  Bafe ;  and, 
whether  it  be  a  Right  or  Oblique  Cone,  every  fuch  Section  is  a  Circle  ;  feeing 
that,  the  Cone,  a  E  f,  cut  off  by  the  Plane  X,  is  fimilar  to  the  larger 
Cone  (A  E  F). 

This  is  otherwife  demonftrable,  from  Theorem  9,  and  Corollaries  ;  in  which 
it  is  demonftrated,  that  the  Representation  of  every  Plane  Figure,  parallel  to 
the  Pidture,  is  fimilar  to  the  Original. 

Every  Diameter  in  the  Original  Circle  (A  F,  D  H,  &c.)  being  equal,  the  Re- 
prefentations  (a  f,  d  h,  &c.)  have  that  proportion  to  their  Originals,  as  the  Dif- 
tance  of  the  Pidture  to  the  Diftance  of  the  Plane  of  the  Original  Circle.  (Theo.  9.) 
confequently  they  are  alfo  equal ;  therefore,  the  Representation,  a  d  g  h,  is  a  Circle. 

Q.  E.  D.  For,  all  Circles  are  fimilar  Figures. 

COR.  Hence  it  is  tnanifejl ,  that  the  Reprefentatlons ,  in  Perfpeflive,  of  various 
Circles ,  in  the  fame  Plane ,  parallel  to  the  Picture,  have  all  the  fame  Ratio  amongd 
themfelves,  and  to  each  other ,  as  the  Original  Circles. 

THEOREM  II. 

The  Reprefentation  of  a  Circle,  in  a  Plane  not  parallel  to  the  Pidture, 
is  an  Eliipiis  ;  except  in  one  certain  Point  of  View,  in  which,  its 
Reprefentation  is,  alfo,  a  Circle. 

Let  A  D  G  be  an  Original  Circle  in  the  Plane  Z;  E  is  the  Eye,  and  E  A,  E  B,  &c.  pjg,  28. 
Vifual  Rays  forming  (as  before)  an  Oblique  Cone.  C  is  the  Center  of  the  Circle. 

DEM.  If  the  Cone  of  Rays  be  cut  by  a  Plane  (Y)  which  is  confidered  as  the 
Pidture,  pafiing  through  both  fides  of  the  Cone,  not  parallel  to  the  Bafe,  it  is 
an  oblique  Sedtion  ;  and,  confequently,  every  fuch  Sedtion,  of  a  Cone,  is  an 
Ellipfis ;  except,  as  above.  -  Prop.  90.  P .73.  Em.  Con.  Sec. 

Wherefore,  the  Reprefentation,  adg ,  on  the  Plane  Y,  (which  is  an  oblique 
Sedtion  of  the  Cone  of  Rays  E  A,  E  B,  ED,  &c.)  is  an  Ellipfis.  Q.  E.  D. 

Every  Circle,  which  is  vifible,  appears  an  Ellipfis,  except  when  the  Axe  of  the 
Eye  is  perpendicular  to  the  Plane  of  the  Circle,  and  palfes  through  its  Center ;  for, 
in  that  Cafe,  only,  the  Vifual  Rays,  from  the  Eye  to  every  Point  in  the  Circum¬ 
ference,  are  equal,  and  confequently  they  generate  a  Right  Cone,  the  Axe  of  the 
Eye  being  the  Axe  of  the  Cone.  In  every  other  pofition,  whatever,  they  muft  ne- 
cefiarily  form  an  Oblique  Cone,  feeing  that,  the  Axe  of  the  Eye  (which  is  always  the 
Axe  ot  the  Cone)  muft  be  inclined  to  the  Plane  of  the  Circle,  if  it  be  not  perpendi¬ 
cular;  and  confequently,  the  Vifual  Rays,  forming  the  furface  of  the  Cone,  have 
various  Inclinations  to  the  Plane  of  the  Circle,  and  therefore  they  are  unequal. 

Wherefore,  fince  the  fedtion  of  an  Oblique  Cone,  perpendicular  to  its  central  Axe, 
is  an  Ellipfis,  and  the  more  the  Axe  is  inclined  to  the  Bafe,  the  more  excentric  is 
the  Sedtion  ;  feeing  that,  if  the  Eye  be  nearly  in  the  Plane  of  the  Circle,  the  Sedtion 
approaches  nearly  to  a  Right  Line  ;  and,  the  Sedtion,  ma'de  by  a  Plane  in  that  pofi¬ 
tion,  is  the  only  true  Appearance  of  the  Circle ;  or  rather,  by  a  fpherical  Surface,  per¬ 
pendicular  to  the  Axe,  which  truly  meafures  the  Optic  Angle  (the  Radius  being  equal 
to  the  Diftance)  under  which,  the  folid  dimenfions  of  the  Cone,  every  way,  are  feen. 

COR.  If  the  height  of  the  Eye ,  or  its  diflance  from  the  Direfling  Line ,  be  taken  a 
mean  Proportional ,  between  the  d [fiance  of  the  neareft  convex  part  of  the  Circum¬ 
ference  and  the  diflance  of  the  far  thejl  concave  party  from  the  Dire  fling  Line,  the 
Reprefentation  will  then  be  a  Circle . 
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Let  A  B  be  a  Diameter  of  the  Circle,  ADG,  perpendicular  to  the  Dire&ing 
Line  (K  L)  B  S  is  the  diftance  of  the  Circle  from  it. 

Make  S  E  :  S  A  :  :  S  B  :  S  E  ;  i.  e.  let  S  B  :  S  E  :  :  S  E  :  S  A,  by  Pr.  30.  Geo. 

At  E,  as  the  Point  of  View,  the  Reorefentation  of  the  Circle  ADG,  on 
any  Plane  (X)  parallel  to  the  Plane  K  EL,  will  be  a  Circle,  and  in  no  other 
Point  whatever,  on  that  Plane,  and  at  the  diftance  B  S. 

DEM.  Draw  BI  parallel  to  SE;  and,  fuppofe  AEB  a  fe£tion,  by  a  Plane  palling 
through  C  E,  the  Axe  of  the  Cone,  and  the  Diameter  A  B,  of  its  Bale ;  and 
alfo  through  S. 

Then,  becaufe  B  I  is  parallel  to  SE,  the  Triangles  A  IB,  AES  arefimilar; 

Wherefore,  -  -  -  -  A B  :  BI  :  :  A S  :  S E. 

But,  by  Conftru£tion,  -  -  AS:SE::SE:SB. 

Wherefore,  -  -  -  -  -  SE:SB::AB:BI; 

and  therefore,  the  Triangles  A  I  B,  B  E  S  are  fimilarf,  for  the  Angle  A  B  I  is 
equal  to  E  S  B|| ;  E  B  S  is  equal  A  I  B,  and  I  A  B  equal  B  E  S ;  feeing  that,  the 
Sides  which  fubtend  thofe  Angles  are  proportional. 

But,  the  Angle  B  E  S  is  equal  E  B  1 1,  for  they  are  alternate  ;  wherefore, 
E  B  I  is  equal  1  A  B  (of  the  Cone  AEB)  and  confequently,  the  lelfer  Cone 
(a  Eb)  cut  off  by  the  Plane  X  (parallel  to  B  I,  and  the  Plane  K  E  L)  is  limilar  to 
the  Cone  BE  A  ;  for,  the  Angle  E  (at  the  Vertex)  is  common  to  both  ;  the 
Angle  E  b  a  (equal  E  B I)  is  equal  E  A  B,  confequently,  E  a  b  is  equal  E  B  A§, 
and  therefore,  the  Cone  (A  E  B)  is  cut  fub-contrary,  by  the  Plane  X. 

But,  if  an  Oblique  Cone  be  cut  fub-contrary,  the  Seftion  is  a  Circle. 

Therefore,  the  Reprefentation,  a  h  b  g,  on  the  Plane  X,  of  the  Original 
Circle  A  DB  F,  is  a  Circle.  Q.  E.  D.  Prop.  89.  P.  73.  Em.  Con.  Sec. 

N.  B.  The  Center  (s)  of  the  Reprefentation,  is  not  the  Reprefentation  of  the  Center  (C)  of  the  Ori¬ 
ginal  Circle;  for  it  is  at  c,  where  the  Vifual  Ray  E  C  cuts  ab,  the  Reprefentation  of  the  Dia¬ 
meter  A  B.  Wherefore,  C  E  is  not  the  real  Axe  ;  feeing  that,  it  cannot  be  the  Axe  of  the  Cone 
AEB,  and  alfo,  of  the  lefler  Cone  (aE  b)  which  is  cut  fub-contrary,  and  is  therefore  limilar  to 
AEB;  confequently,  the  true  Axe  is  common  to  both  Cones. 

So  likewife,  d  f ,  the  Reprefentation  of  the  Diameter  DF,  in  the  Oiiginal  Circle,  is  not  a 
Diameter  of  the  Reprefentation;  but,  gh,  the  Reprefentation  of  the  Chord  GH,  (which  bifedts 
ab)  is  its  Diameter  perpendicular  to  ab. 

Wherefore,  the  Reprefentation  of  the  Segment  GBH  is  the  lower  Semicircle,  gbh;  and,  gah, 
the  upper  Semicircle,  reprefents  the  large  Segment  (GAH). 

It  is  evident,  that,  if  the  Eye  be  raifed,  as  at  E%  the  Diameter  a  b,  in  the  Re¬ 
prefentation,  will  be  lengthened  ;  feeing,  that  the  Vifual  Rays,  E2A,  E2B,  cut 
the  Picture  more  oblique  ;  whilft  the  other  Diameter,  g  h,  remains  of  the  fame 
length  §;  and  confequently,  the  Reprefentation  of  the  Circle,  from  that  Point  of 
View,  will  be  an  Ellipfis,  and  a  b  its  Tranfverfe  Diameter,  or  Axe. 

But,  if  the  Eye  be  lowered,  to  E*,  the  Diameter  ab  (now  ce)  will  be  fhorter 
than  the  Diameter  g  h  (which,  being  parallel  to  the  Interfe&ion  of  the  Picture,  will 
have  the  fame  length,  feen  from  any  Point  in  the  Dire&ing  Plane,  as  above)  and 
it  will  then  be  the  Tranfverfe  Axe;  and  ce  (the  Conjugate  to  it)  is  the  fhotteft 
Diameter  of  the  Ellipfis. 

If  the  Eye  be  removed  on  either  Side  of  the  Point  E,  the  Reprefentation  will 
be  an  Ellipfis ;  for,  the  Se&ion  will  not,  then,  be  fub-contrary  (the  Pi&ure  remain¬ 
ing  as  before).  The  Reprefentation  (ab)  of  the  Diameter  A  B,  will  ftill  be  a 
Diameter  of  the  Ellipfis,  becaufe  it  will  pafs  through  its  Center ;  but  it  will  be 
neither  the  tranfverfe  nor  the  conjugate  Axe,  for  they  are  always  at  right  angles 
with  each  other. 

Hence,  the  Point  of  View,  from  which  the  Reprefentation  of  a  given  Circle, 
on  any  Picture,  however  fituated,  will  be  a  Circle,  is  eafily  determined. 
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The  Original  Plane  (K  AL)  in  which  the  Circle  is  fituated,  being  produced  if 
neceffary,  cuts  the  Piaure  in  MN,  its  Interfeaion. 

Having  fixed  on  the  Diftance,  or  Station  Point,  S  (at  pleafure)  in  the  Diameter 
AB,  produced,  which  is  perpendicular  to  the  Interfeaion  of  the  Piaure;  let  IC  L 
be  drawn,  through  S,  parallel  to  M  N  ;  K  L  is  the  Direaing  Line.  -  Def.  io. 

Draw  SE  perpendicular  to  K  L,  and  parallel  to  the  Piaure. 

Make  SE  a  Mean  Proportional,  between  S  A  and  BS  ;  -  -  Pr.  30.  Geo. 

E  is  the  place  of  the  Eye,  or  the  Point  required  ;  from  which,  a  Circle,  agbh, 

(on  the  Plane  X)  whofe  Center  is  c,  and  Diameter  ab,  will  truly  reprefent  the 
Original  Circle  ADBF,  on  the  Plane  A  K  L. 

N.  B.  The  diftance  of  the  Pifture,  in  this  Cafe,  is  not  material  ;  for,  the  Point  E  being  fixed  (as  above) 
every  Seftion  of  the  Cone  of  Rays  EA,  EF,  EB,  &c.  parallel  to  the  Plane  X,  or  to  the  Direft- 
ing  Plane,  KEL,  being  cut  fub-contrary,  will,  confequently,  be  a  Circle, 

From  what  has  been  advanced,  it  is  evident,  that  the  Reprefentation  of  every 
Circle,  in  PerfpeCtive,  is  fome  one  or  other  of  the  Conic  Sections;  which,  being  a 
diftinCt  Science,  would  not  be  proper  to  enter  on  here  ;  but,  from  that  confideration 
and  the  preceding  Theorems,  the  two  following  Corollaries  may  be  deduced. 

COR.  1.  If  the  Circumference  of  the  Original  Circle  touches  the  Dir eU ing  Line,  in 
a  Point  only ,  and  ts  not  cut  by  it,  the  Reprefentation  of  that  Circle  will  be  a 

Parabola . 

For,  whether  the  Original  Circle  (ADBF)  touches  the  Directing  Line,  in  S,  Fig.  30. 
(the  Station  Point)  or  in  any  other  Point  (B)  it  is  the  fame  ;  fince  that  Point, 
and  alfo  the  Eye  (E)  which  is  the  Vertex  of  the  optic  Cone  of  Rays,  are  both 
in  the  Directing  Plane  (Y)  it  is  evident,  that  the  Directing  Plane  touches  the 
Cone  in  the  Right  Line  EB,  from  its  Vertex  (E)  to  itsBafe  (at  B). 

Wherefore,  fince  the  Picture  (X)  is  always  parallel  to  the  Directing  Plaae  %  Def.  4, 
the  Cone,  AEB,  is  cut  by  a  Plane  parallel  to  its  Side  (EB)  the  Curve  pro¬ 
duced  by  every  fuch  Section  is  a  Parabola.  Prop.  76.  P.  223.  Em.  Con.  Sec. 

That  part  of  the  Original  Circle  (M  GAN)  which  lies  beyond  the  Picture,  is 
reprefented  perfpeCtively,  and  falls  above  the  InterfeCtion  MN  (as  M  a  N);  the 
remainder  of  the  Circle,  lying  between  the  Picture  and  the  Directing  Line,  is  pro¬ 
jected  below  the  InterfeCtion  ;  as  1  is  the  reprefentation  of  the  Original  Point  L. 

Every  other  Point  (as  K)  is  projected  further  from  the  InterfeCtion  as  it  lies  nearer 
to  the  Directing  Line  (B  S)  and,  except  the  Point  B,  in  which  it  touches  the  Direct¬ 
ing  Line,  may  be  fuppofed  to  have  a  Reprefentation,  on  the  Picture,  though  at  an 
immenfe  diftance  ;  but,  the  Point  B  can  have  none  ;  becaufe,  the  Line  (E  B)  which 
fhould  produce  it,  is  parallel  to  the  Picture,  feeing,  it  lies  in  the  Directing  Plane, 

"and  therefore  can  never  cut  the  Picture.  The  Reprefentation  of  which  Point,  only, 
is  wanting  to  compleat  the  Figure  and  form  an  Ellipfis ;  but,  for  want  of  that  Point, 
in  the  Reprefentation,  it  is  kept  open,  and  falls  off  in  Right  Lines,  nearly,  at 
a  Diftance,  to  all  fenfe,  infinite. 

Hence  it  is  plain,  that,  on  account  of  the  Diftance,  but  a  fmall  portion  of  that 
part  of  the  Curve  which  falls  below  the  InterfeCtion,  can  be  reprefented,  in  a  Pic¬ 
ture  j  and  the  part  which  can,  together  with  the  part  which  lies  beyond  the  Picture* 
differs  fo  little,  in  its  Reprefentation,  from  an  elliptic  Curve,  that,  in  delineating, 
it  would  be  needlefs  to  deviate  from  it;  and,  I  queftion  that  ever  a  diftinCtion  was 
made,  in  Practice.  Nor  can  it  ever  be  of  ufe,  but  in  delineating  the  infide  of  a 
large  Rotunda,  Circus,  or  circular  Area;  when  the  Spectator  may  be  fuppofed  to 
ftand  on  the  hither  part  of  the  Circumference,  or  in  a  Line  which  is  a  Tangent 
to  it,  and  parallel  to  the  Picture ;  in  which  cafe,  only  the  farther,  concave  part 
of  the  Curve  can,  properly,  be  reprefented. 


COR. 


88 


T  HT  THEORY  OF 


Book  II. 


Plate  VII.  COR.  2.  If  the  Directing  Line  (KL)  cuts  the  Original  Circle  in  two  Parts  ;  that 
Fig-  -  j  #  part  (K  F  A  H  L)  which  is  on  the  fame  fide  with  the  Pidlure,  will ,  in  its  Re¬ 

prefentation ,  form  an  Hyperbola ,  below  the  Vanijhing  Line  (O  P)  of  the  Plane 
of  the  Circle ;  the  other  part  (K  BL)  of  the  Circle  (if  it  be  reprefented  on  the  fame 
Pidlure )  will  be  tranfprojedled,  and  form  an  oppofite  Hyperbola,  above  the  Vanijh¬ 
ing  Line,  which  is  equal  and fimilar  to  the  other. 

For,  if  the  Diredling  Line  paffes  through  the  Center  of  the  Original  Circle,  and 
the  Eye,  which  is  the  Vertex  of  the  Cone,  is  in  the  Diredling  Plane;  in  which  Cafe, 
the  Sedlion,  made  by  the  Pidlure,  is  parallel  to  the  Axe  of  the  Cone,  and  the  op¬ 
pofite  Hyperbolas  are  equal,  and  equally  diftant  from  the  Vani filing  Line  (O  P). 

But,  when  the  Circle  is  cut  unequally,  by  the  Diredling  Line  (K  L)  the  Cone 
(BE  A  F)  is  alfo  unequally  cut  by  the  Diredling  Plane  (KEL)  the  Sedtion  of 
which,  with  the  Cone,  is  the  T  riangle  KEL;  the  Pidlure  (NOP  M)  being  parallel 
to  the  Diredling  Plane,  cuts  the  larger  Segment  of  the  Circle,  in  MN,  and  the 
Cone,  in  the  Curve  f  g  aN,  which  is  an  Hyperbola.  Prop.  104.  P.  160.  Em.  C.  Sec. 

If  the  Sides  (A  E,  F  E,  B  E,  &c.)  of  the  Cone  B  E  A,  are  produced  through  the 
Vertex  (E)  forming  an  oppofite  Cone  (aEbd)  the  Pidture  being  produced,  will 
alfo  cut  that  Cone,  produced  ;  its  Sedtion,  with  it,  is  the  oppofite  Hyperbola,  or 
tranfprojedted  Reprefentation  of  that  part  of  the  Circumference  of  the  Circle, 
(K  B  L)  which  lies  on  the  other  Side  of  the  Diredling  Line,  by  means  of  the  Rays 
BEb,  QEq,  &c.  produced  to  the  Pidlure ;  which,  notwithstanding  it  is  the  Re¬ 
prefentation  of  the  leffer  Segment  of  the  Circle,  is  generated  by  a  fimilar  Cone, 
(a  E  b)  and,  although  the  Sedtion  is  made  at  a  greater  diftance  from  their  common 
Vertex,  it  is  equal  and  fimilar  to  the  perfpedtive  and  projedtive  Reprefentation 
(fMg  a  N  d)  of  the  larger  Segment. 

This  Curve,  like  the  Parabola,  can  never  be  generated,  or  of  ufe,  but  when 
the  Area  of  the  Circle  is  fo  large,  that  the  Spedtator  is  fuppofed  to  ftand 
within  it ;  and  that  Segment  (M  G  A  H  N)  which  lies  beyond  the  Pidlure,  only,  is 
required;  and  which  differs  fo  little  from  an  elliptic  Curve,  in  its  Reprefentation, 
(MgahN)  that  the  diftindlion  is  not  very  obvious,  and  feldom,  if  ever,  regarded. 

Thefe  are  all  the  variety  of  Curves  which  a  Circle  in  Perfpedlive  can  affume, 
however fituated  in  refpedl  of  the  Pidlure,  or  of  the  Eye;  the  chief  of  which  is 
the  Ellipfis.  Every  Circle,  which  the  Eye  is  capable  of  taking,  in  at  one  View,  it 
is  manifefl,  has  the  Appearance  of  an  Ellipfis ;  except,  when  the  Axe  of  the  Eye  is 
perpendicular  to  the  Plane  of  the  Circle,  and  paffes  through  its  Center;  in  which  po¬ 
rtion,  only,  it  can  appear,  to  the  Eye,  a  true  Circle  ;  although  all  Reprefentations  of 
t  Theo.  1.  'Circles,  in  Planes  parallel  to  the  Pidlure,  are  Circles -f-;  but,  being  feen  oblique,  when 
the  Eye  is  in  the  true  Point  of  View,  they  have  the  Appearance  of  Ellipfes. 

THEOREM  III. 

The  Reprefentation,  in  Perfpedive,  of  a  Globe,  or  Sphere,  is  an 
Ellipfis  *5  except  when  the  Center  of  the  Sphere  coincides  with  the 
Center  of  the  Pidlure;  in  which  Cafe,  only,  it  is  a  Circle. 

The  Cone  of  Rays  from  the  Eye,  as  its  Vertex,  to  the  apparent  Circumference 
of  a  Sphere,  is  always  a  Right  Cone.  For,  a  Sphere  can  have  but  one  Pofition, 
either  to  a  Plane,  Line  or  Point ;  and  confequently,  the  Diameter,  every  way, 
always  prefents  itfelf  to  the  Eye,  and  always  forms  a  Right  Cone. 

*  I  have  found  it  very  difficult,  nay  almofl:  impoflible,  to  convince  fome  Perfons  of  this  plain  and  well 
known  truth  ;  becaufe,  as  they  truly  obferve,  the  Diameters  of  a  Sphere  always  appear  equal ;  which  is 
as  much  as  to  fay,  that  the  Vifual  Rays,  under  which  a  Globe  is  fuppofed  to  be  feen,  always  form  a 
Right  Cone,  i.  e.  whofe  Axe  is  perpendicular  to  its  Bafe  ;  which  is  not  fo  with  Circles,  but  in  one  po¬ 
fition  only.  But,  fuch  Perfons  feem  to  forget,  that  the  Reprefentation  is  on  a  Plane,  and  that  Plane  is 
considered  as  the  Plane  of  the  Section;  which  mull,  coitfequently,  cut  every  Cone  oblique,  hut  that  which 
has  its  Axe  perpendicular  to  the  Pidture. 

Now, 
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DEM.  It  is  evident,  that,  when  a  Sphere  is  fo  {ituated,  in  refpedt  of  the  Pi&ure 
and  the  Eye,  that,  the  Diredt  Radial  coincides  with  the  Axe  of  the  Cone,  (i.  e. 
when  it  paffes  through  the  Center  of  the  Sphere)  the  Sedtion  of  the  Cone, 
made  by  the  Pidture,  is  parallel  to  every  apparent  Diameter  of  the  Sphere, 
which  is  the  Bafe  of  the  Cone ;  and,  being  equal  every  way,  it  is  confequently 
a  Circle. 

But,  the  Diredt  Radial  is  the  Axe  of  the  Cone,  which  paffes  through  the 
Center  of  its  Bafe,  and  alfo  through  the  Center  of  the  Pidture. 

Confequently,  the  Center  of  the  Pidture  coincides  with  the  Center  of  the 
Sphere,  in  this  Sedtion  ;  and  therefore,  the  Reprefentation  is  a  Circle.  Theo.  iff. 

For  it  is  the  Sedtion  of  a  Cone,  parallel  to  its  Bafe. 

2.  But,  if  a  Sphere  be  fo  {ituated  that  the  Diredt  Radial  does  not  pafs  through 
its  Center,  the  Axe  of  the  Cone  muff  be  inclined  to  the  Pidture  ;  which,  being 
the  Plane  of  the  Sedtion,  the  Cone  of  Rays  are  cut  obliquely  by  the  Pidture. 

But  the  oblique  Sedtion  of  a  Cone,  through  both  its  Sides,  is  an  Ellipsis.  pr.  $0  Em. 

Therefore,  the  Reprefentation  of  a  Sphere,  whofe  Center  is  not  the  Center 
of  the  Pidture,  is  an  Ellipfis.  Q.  E.  D.  For  it  is  an  oblique  Sedtion  of  a  Cone. 

EX.  Let  A  B  be  a  Sphere  and  C  its  Center  (fuppofed  to  be  feen).  Let  E  be  fup-  pjgt 
pofed  the  Eye  of  a  Spectator,  and  EA,  EB,  Vifual  Rays,  from  the  Eye, 
to  the  apparent  Diameter,  AB*.  AEB  may,  therefore,  be  fuppofed  a  Sec¬ 
tion  of  a  Right  Cone,  through  its  Axe,  EC,  which  is  an  Ifofceles  Triangle  ; 
the  Sides,  E  A,  EB,  &c.  of  a  Right  Cone  being  equal  t  Def.  2. 

Now,  if  FG  be  the  Pidture  (which  is  a  Plane)  parallel  to  A  I  I B I  (the  Bafe 
of  the  Cone)  the  Line  ab,  in  which  the  Plane  AEB  cuts  that  Plane,  is  a 
Diameter  of  that  Sedtion  ;  which  Sedtion,  being  every  way  equal,  is,  confe¬ 
quently,  a  Circle.  . 

But,  E  C,  the  Axe  of  the  Cone,  being  perpendicular  to  its  Bafe,  is  perpen¬ 
dicular  to  the  Pidture  §,  and  to  its  Sedtion,  FG,  with  the  Triangle  A  E  B  ;  §  6.  7.  El. 
the  Point,  c,  where  the  Pidture  is  cut  by  the  Axe  of  the  Cone,  EC,  is  the 
Reprefentation  of  C,  the  Center  of  the  Sphere. 

And,  becaufe  AB  is  a  Diameter  of  the  Bafe  of  the  Cone,  and  C  its  Center, 

A  B  is  bifedtedin  C  ;  confequently,  a  b  is  alfo  bifedted  in  c  ;  for,  the  Triangles 
CEA,  C  E  B  are  congruous |j ;  and,  becaufe  ab  is  parallel  to  A  B,  the  Tri-  |(  7.  1.  El. 
angles  a  Ec,  A  EC,  and  c  E  b,  CEB,  are  all  fimilar  J  2.  6.  El. 

But,  E  is  fuppofed  the  Eye  of  a  Spedtator,  and,  E  c,  being  perpendicular  to 
FG  (the  Picture)  is  the  Diredt  Radial  f  ;  and  the  Point  c,  where  it  cuts  the  ^  Def.  15. 
Pidture,  is  the  Center  cf  the  Pidture  §,  which  is  alfo  the  Center  of  the  Repre-  §Def.  17. 
lentation  of  the  Sphere,  on  that  Pidture  ;  therefore  it  is  a  Circle.  Theo.  1. 

Now,  if  the  Cone  A  EB  be  fuppofed  to  be  cut  by  any  other  Plane,  paffing 
through  the  Diameter  h  i,  and  confequently  through  c,  the  Center  of  the 
Pidture  and  of  the  Reprefentation  ;  that  Sedtion  will  be  an  Ellipfis. 

Let  S  D  be  a  Sedtion  of  another  Plane  or  Pidture,  with  the  Triangle  AEB, 
cuting  the  Rays  E  A,  EB,  in  e  and  d  ;  then  is  e  d,  in  that  Sedtion,  the  repre- 
lentation  of  the  apparent  Diameter  AB,  of  the  Sphere,  and  c  is  the  reprefen¬ 
tation  of  its  Center,  as  before,  in  the  Sedtion  a  b ;  but,  ed  is  not  bifedted  in  c. 

DEM.  Let  ace  be  an  Ifofceles  Triangle;  ac=ec;  and,  ac=cb;  th.  ec=cb:  Ax.  3.  El. 

But,  becaufe  be  E,  in  the  Triangle  bEc,  is  a  Right  Angle,  cbE  is  acute  t,  t  C.  3d 
and,  the  Angle  cb  d,  in  the  Triangle  d  c  b,  is,  confequently,  obtufe.  C.  2.  1.  1.  10.  i-  El- 

Wherefore,  cd,  fubtending  the  obtufe  Angle,  is  greater  than  c  b  ;  12.  1.  El. 

And  confequently,  ec  +  cd,  equal  e  d,  is  greater  than  ac  +  cb,  equal  ab. 

But,  the  Sedtion  HE  I,  which  is  vertical  to  AEB,  cuts  both  Pidtures  in 
the  fame  Line,  hi,  equal  to  ab;  as  above. 

*  See  the  Note  to  Art,  4.  Page  14,  on  Direct  Vifion. 
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plate  VILi  Therefore,  the  Section,  e  h  d  i,  is  an  Ellipfts ;  for,  the  Diameter  ed  is 

larger  than  any  other,  in  that  Section. 

But,  E  S,  perpendicular  to  S  D,  is  the  Direct  Radial ;  wherefore,  Sis  the 
IfDef.  yj,  Center  of  that  Picture  |{;  and  it  does  not  coincide  with  the  Center  of  the 

S'phere  (the  Eye  being  at  E)  confequently,  the  Reprefen tation  of  a  Sphere 
cannot  be  a  Circle,  except  when  the  Center  of  the  Pidure  coincides  with  the 
Center  of  the  Sphere,  in  the  Center  of  its  Representation. 


Fig.  33 ? 


Cor. 
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EX.  2.  To  illuftrate  this  further.  Let  X,  Y,  and  Z  be  three  Globes,  whole 
Centers  are  all  in  the  fame  Right  Line,  parallel  to  ah,  the  Interfedion  of  the 
Pidure  ;  whofe  Center  is  C,  and  EC  its  Diftance. 

Draw  the  Tangents  E  A,  E  B,  ED,  &c.  to  the  three  Globes,  the  Chords, 
A  B,  DF,  and  GH,  of  thofe  Tangents,  are  the  apparent  Diameters  of  each; 
which,  it  may  be  obferved,  are  ftill  turned  towards  the  Eye  ;  and  are  con- 
fidered  as  the  Diameters  of  the  Bafes  of  the  three  Cones,  A  E  B,  D  E  F,  and 
G  E  H,  which  are  all  Right  Cones. 

Now,  fince  they  are  all  cut  by  the  fame  Plane  (of  which  a  h  is  a  Section) 
each  Cone,  except  the  firft,  AE  B  (whofe  Axe,  E  X,  coincides  with  the  Diredt 
Radial,  EC)  is  cut  oblique;  and,  confequently,  one  Diameter,  of  each  Sebtion, 
is  larger,  as  the  Globe  is  farther  from  the  perpendicular  EC  ;  as  d  f,  and  g  h, 
the  Reprefentations  of  a  Diameter  of  each  Globe  (Y,  and  Z)  df  being 
larger  than  a  b,  and  g  h  ftill  larger  than  d  f. 

But,  the  other  Diameters,  perpendicular  to  thefe,  are  equal,  in  all  §,  for  they 
are  fuppofed  parallel  to  the  Picture,  and  equally  diftant  from  it;  confequently, 
the  Reprefentation  of  the  Globe  X,  only,  which  is  in  the  middle  of  the 
Pidure,  or,  the  Center,  C,  of  its  Reprefentation,  in  the  Center  of  the  Pidure, 
is  a  Circle  ;  becaufe,  the  Diameters  perpendicular  to  each  other  are  equal : 
all  others  (as  of  Y  and  Z)  are  Ellipfes,  becaufe  they  are  oblique  Seditions  of 
Cones, . whofe  Diameters  are  proved  to  be  unequal. 


N.  B.  It  is  the  fame  however  the  Globes  are  fituated ;  whether  above, .  below,  or  fideways  of  the  Center 
of  the  Pidture.  If  they  are  equally  removed  from  the  Perpendicular  E  C,  and  equally  dittant  from, 
the  Pi&ure,  the  Globes  being  equal,  their  Reprefentations  are  equal  and  perfect!)  limilar,  though 
differently  fituated  ;  and  the  farther  they  are  remote,  from  the  Perpendicular,  the  more  excentric. 
is  the  Ellipfis. 

It  is  obvious  and  demonftrable,  that  a  b,  the  reprefentation  of  the  Diameter 
AB,  is  bifeded  in  C,  the  Center  of  the  Pidure,  and  the  reprefentation  of  the 
Center  of  the  Globe;  for,  the  Triangle  aEb  is  Ifofceles.  But,  df,  and  g  h  are  not 
bifeded,  in  i  and  k,  the  reprefentations  of  the  Centers  of  the  Globes  Y  and  Z. 

For,  becaufe  the  Right  Lines  EY  and  EZ  (from  the  Eye  to  the  Centers  off 
the  Globes)  are  perpendicular  to  the  Chords,  DF  and  GH,  the  Angles  D  EF, 
GEH  are  bifeded  by  thofe  Lines ;  becaufe  the  Chords  are  bifeded.  C.  <;.  i.  El. 

But,  in  the  Triangles  dEf  and  gEh,  becaufe  the  Angles,  at  E,  are  bifeded, , 
by  the  Right  Lines  E  i,  Ek;  df  and  g  h  are  cut,  by  thofe  Lines,  in  the 
Ratio  of  the  other  tides  of  the  Triangles;  -  -  3.  6.  El. 

and  confequently,  di:if::Ed:Ef;  and  g  k  :  k  h  :  :  E  g  ;  E  h. 

But  Eg.  is  lefs  than  Eh  +  ;  becaufe,  the  Angle  ghE  is  acute,  and  Egh  is 
obtufe  ;  wherefore,  g  k  is  lefs  than  k  h  ;  and  alfo,  d  i  than  i  f. 

Therefore,  df  and  gh  are  not  bifeded,  by  the  Lines  EY  and  E  Z.  And' 
confequently,  fince  they  reprefent  Diameters  of  the  Spheres,  Y  and  Z,  their 
Reprefentations  are  not  Circles ;  confequemly  they  are  Ellipfes. 


SECTION,- 


A  REFUTATION  OF  ERRORS,  &cv. 

S  E  C  T  I  O  N:  VI, 


Containing  a  full  refutation  of  feveral  Errors  arrd'abfurd  Opinions* 
which  many  Artifts  entertain  of  PerfpeCtive ;  ands  therefore,  Jook 
on  it  as  an  imperfeCt  and  fallacious  Science*-. 

I  Shall,  in  this  .Section,  in  the  firft  place,  explain  the  realcn  why  the  Reprefenta- 
tions  of  the  Diameters  of  Columns,  on  a  Picture  which  is  parallel,  or  nearly 
fo,  to  the  Columns,  are  continually  larger  the  farther  they  are  removed  from  the 
Center  of  the  Picture,  and  conlequently  from  the  Eye. 

As  this  is  a  particular  circumRance,  which  many  Perfons  feem  inclined  to  difpute, . 
or,  if  it  be  admited,  they  look  on  it  as  an  imperfection  in  PerfpeCtive,  I  (hall  en¬ 
deavour,  and  doubt  not,  to  make  it  appear  confonant  to  reafon  and  PerfpeCtive, 
to  their  entire  fatisfaCtion.  It  has  fo  near  affinity  to  what  has  been  laid,  in  re- 
fpeCtof  a  Sphere,  that  the  fame  Diagram  might  have  done  for  both  ;  but,  in  order 
to  avoid  miftakes*  and  to  keep  the  Ideas  diRinCt  and  feparate,  I  have  given  another. 

Let  V,  X,  Y,  and  Z  be  the  Sections  of  four  Columns,  by  a  horizontal  Plane,  in 
which  is  the  Eye,  at  E.  Let  LM  be  a  SeCtion  of  the  Picture,  parallel  to  the  Co¬ 
lumns,  and  El,  EK,  EA,  EB,  &c.  Vifual  Rays,  from  the  Eye  to  the  apparent; 
Diameters  of  the  Columns,  which  are  Rill  turned  towards  the  Eye,  as  Globes. 

It  is  evident,  that  the  Vifual  Rays  cut  the  Picture  more  oblique,  the  farther 
the  Columns  are  from  the  Perpendicular  EC;  and,  notwithflanding  the  optic 
Angles  DE  F,  GEH  are  lefs,  as  the  Columns  are  continued,  their  reprefentative 
Diameters,  d  f,  and  gh,  intercepted  between  the  Vifual  Rays,  continually  increafe; 
and  would,  if  the  Columns  were  continued,  till  the  Interval  between  them  was  loR ; ; 
the  Reprefentations  of  their  Diameters  Rill  increasing  till  they  touch  and  cut  each; 
other.  For,  the  Space  from  Center  to  Center,  of  the  Columns,  are  equal,  and  are,, 
confequently,  represented  fo  on  a  parallel  Picture,  if  continued  infinitely ;  what,, 
then,  can  become  of  the  Space  between  the  Columns,  if  it  be  not  added  to  their 
Diameters,  in  the  Reprefentations  on  the  Picture? 

I  pretume,  no  Perfon  will  fay  that  there  is  any  imperfection  in  PerfpeCtive,  m-< 
this  Cafe  ;  I  do  affirm  there  is  none  in  PerfpeCtive  ;  the  bufinefs,  of  which,  is  to  re¬ 
prefent  ObjeCts,  truly,  on  a  Plane;  according  to  their  Magnitudes,  Diftances,  and 
Situations  in  rtlpeCt  of  each  other,  of  the  Eye,  and  of  the  Picture;  where,  then, 
is  the  imperfection  in  this? 

If  a  Perfon,  not  knowing  how  to  choofe  a  proper  DiRance,  take,  into  the  Picture, 
more  than  the  Eye  is  capable  of  taking  in  at  one  View;  or  if,  through  ignorance, 
the  Picture  be  absurdly  fituated,  in  relpeCt  of  the  ObjeCt,  is  the  fault  in  PerfpeCtives 
or  in  his  Judgment  ?  In  PerfpeCtive  there  is  not,  nor  can  be,  on  the  Principles 
here  laid  down,  any,  the  leaR  error,  if  the  Elements  of  Euclid  are  to  be  depende^ 
on,  upon  which  the  whole  Fabric  is  ereCted;  if  one  falls,  the  other  fills  with  it. 

The  Art  of  PerfpeCtive  is  to  reprefent  ObjeCts  on  a  Plane,  by  geometrical  Rules? 
according  to  their  Situations,  &c.  (See  PerfpeCtive,  Page  47.) 

It  is  well  known  (or  ought  to  be)  that  no  PerfpeCtive  Reprefentation  can  ap¬ 
pear  perfeCt,  i.  e.  it  cannot  truly  reprefent  the  Original  ObjeCt,  though  ever  fo* 
accurately  delineated,  but  when  the  Eye  is  in  the  true  Point  of  View. 

Suppofe,  then,  E  to  be  that  Point;  and  A  E  B,  DEF,  &c.  the  Optic  Angles 
under  which  the  Columns  X,  Y,  Z  (being  equal)  are  feen. 

It  is  alfo,  I  prefume,  allowed,  that  ObjeCts  appear  to  have  the  fame  proportion  to 
each  other,  refpeCtively,  as  the  Angles  under  which  they  are  feen.  Th.  1 .  S.  3.  D.  Vition. 
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Plate  VI I.  But,  the  Angle  DEF  is  lefs  than  the  Angle  AEB;  becaufe  their  Subtenfes  are 

equal,  AB=D  F  (fuppoiing  the  full  Diameter  of  a  Column  tobefeen)  and  the  Vi¬ 
fual  Rays  EB,  ED,  EF,  &c.  the  Sides  of  thofe  Angles,  ftill  longer,  the  farther 
fC.14. 1  El.  they  are  from  the  Perpendicular,  E  Cf.  How  comes  it  then,  that  the  Diameter  of 
that  Column  (on  the  Picture)  is  the  largeft,  which  is  feen  under  the  lead  Angle? 
The  reafon  is  obvious ;  becaufe,  the  Pidture,  L  M,  cuts  thole  Rays  mold  oblique, 
where  the  Angle  is  the  iealt;  in  the  Points  g  and  h,  &c. 

DEM.  If  EF  and  EH  are  produced  till  they  cut  a  Right  Line  drawn  through  the 
Centers  of  the  Columns  (which  is  parallel  to  the  Picture)  in  F  and  H;  ED 
and  EG  cuts  that  Line  in  D  and  G  ;  all  which  are  beyond  the  Circumferences 
of  the  Circles ;  wherefore,  DF  and  GH  are,  each  larger  than  a  Diameter; 
and,  if  it  was  not  fufficiently  obvious,  it  would  be  ealy  to  prove  that  GH  is 
larger  than  DF.  But,  A B  is  lefs  than  a  Diameter  ;  confequently,  ab  is  lefs 
than  df,  and  df  than  gh;  for  a h  is  parallel  to  AH.  -  4.  6.  El. 

Now,  if  the  Eye  (at  E)  be  turned  towards  the  Column  V  ;  or,  if  the  fituation 
of  the  Picture  be  changed  to  NM,  then  is  S,  where  ES  cuts  N  M,  the  Center  of 
that  Pidture;  on  which,  it  is  evident,  that,  ik,  the  reprefentative  Diameter  of  the 
Column  V,  being  nearefl  the  Center,  is  the  lead:  ;  which,  on  the  Picture  L  M  is 
equal  to  that  of  Y  ;  for,  they  are  equally  diftant  from  the  Center  of  that  Pidture; 
and  gh,  on  the  Pidture  NM,  the  reprefentation  of  the  Diameter  of  the  Column  Z, 
is  confiderably  larger  than  g  h  on  the  other.  Yet,  to  the  Eye,  at  E,  both  thefe 
Pictures  truly  reprelent  the  Diameters  of  the  four  Columns  V,X,  Y,  andZ;  VandY 
appear  equal  on  both,  they  being  equally  diftant  from  the  Eye;  X,  the  neareft, 
will  appear  the  largeft,  and  Z,  the  fartheft,  from  the  Eye,  will  appear  the  leaft. 

I 

'  '  .  * 

DEM.  With  any  radius,  as  ES,  on  E  as  a  Center,  defcribe  an  Ark  of  a  Circle, 

cuting  all  the  Vifual  Rays  El,  EK,  &c.  from  the  four  Columns. 

The  parts,  ab ,  df. \  &c.  intercepted  between  the  Rays,  are  the  true  pro¬ 
portions  of  the  apparent  Diameters  of  the  Columns,  and  confequently,  of 
their  Reprefentations,  on  both  Pidtures. 

But  the  Ark  ab  is  the  greateft,  ik  is  equal  to  df. ’  and  g  ^is  the  leaft. 

Wherefore,  the  Angle  aEb  is  greater  than  dEf  (equal  IEk)  and  gEh  is 
the  leaft;  and  confequently,  the  apparent  Magnitudes  of  the  Columns,  X,  Y, 
and  Z,  are  in  the  fame  Ratio.  -  Theo.  1.  Diredt  Vifton. 

It  is  unneceflary  to  enforce  this,  by  dwelling  longer  on  it;  as  it  is  certain,  if 
either  of  thefe  Pidtures  be  viewed  from  any  other  Station,  they  could  not  reprefent 
the  four  Columns  V,  X,  Y,  andZ,  in  the  Pofition  and  Situation  they  are  in. 

Suppofe  the  Eye  removed  to  E*  (the  Point  of  View  ought  always  to  be  oppofite 
to  the  middle  of  the  Pidture)  and,  from  that  Station,  to  view  the  Pidture  NM. 

Draw  the  Vifual  Rays  E za,  E *  b,  &c.  and  on  E1  defcribe  an  Ark  of  a  Circle, 
cuting  them,  in  1,  2,  3,  &c.  The  flighted  glance  of  the  difproportion  of  their  Ap¬ 
pearance,  from  that  Station,  is  fufficient  convidtion,  that  ab  (which  appears  the 
largeft  from  the  true  Point  of  View)  whofe  apparent  Magnitude  is  the  Ark  34, 
does  not  appear  half  fo  large  as  df ;  and  gh  appears  larger  than  df  (which  ought  to 
appear  the  leaft)  as  the  Arks  34,  56,  and  7  8,  fufficiently  evince. 

That  the  true,  apparent  magnitudes  of  the  Columns  V,  X,  Y,  and  Z,  from  the 
Point  of  View,  E,  are  the  portions  ab ,  df  &c.  of  the  Ark  idb,  is  manifeft,  when 
we  confider,  that  the  Pidture,  on  which  the  Columns  are  reprefented,  is  a  Plane  ; 
but  that,  their  true  Appearances  can  only  be  reprefented  on  a  fpherical  Surface  ; 
i.  e.  on  the  Surface  of  a  Sphere,  the  Reprefentation  and  the  Appearance  are  the 
lame,  the  Eye  being  in  its  Center. 

Does  any  one  imagine  that  there  is  a  real  Arch  in  the  Heavens,  which  has  that 
Appearance?  in  which,  the  Stars,  &c.  appear,  equally  diftant  from  the  Eye  in  its 
Center.  The  Celeftial  Globe,  for  inftancc,  is  a  Pidture  of  the  Heavens,  Planets, 
,4  Stars, 
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AND  ABSURD  OPINIONS. 

Stars,  &e.  each  Repreferitation  of  a  Star,  oh  its  Surface,  if  they  are  truly  de- 
pictured,  would,  to  an  Eye  in  the  Center  of  the  Sphere,  exaCtly  coincide,  and  be 
in  the  fame  Right  Line  with  its  Original  in  the  Heavens ;  and,  their  apparent  Dif- 
tances,  from  each  other,  are  meafured  by  ah  Ark  of  the  Sphere ;  whereas,  their  real 
Pittances  from  the  Eye  and  from  each  other,  refpeCtiVely,  have  not  the  leaft  affi¬ 
nity  to  their  Pittances,  as  reprefented  on  the  Surface  of  the  Globe  or  from  its 
Center.  Wherefore,  to  ah  Eye  at  E,  the  true  Point  Of  View  for  either  Picture 
(LM  or  MN)  each  Diameter,  being  feen  under  its  true  Angle,  and  the  fame  as  its 
Original,  will  appear  lefs  and  lefs,  the  farther  they  are  diftant  from  the  Eye,  or  from 
the  Center  of  the  Picture  ;  although  their  Reprefentations  are  continually  larger  and 
larger,  on  thofe  Pictures,  as  the  original  Columhs  recede. 

And  this  Will  ever  be  the  cafe;  on  a  Picture  parallel  to  the  Columns,  in  fome 
degree,  at  ariy  diftanfce  of  the  Picture ;  but,  at  a  proper  Diftance,  for  taking  in 
the  whole,  the  difference  is  ib  little,  and  that  ftill  lefs  as  the  Diftance  is  increafed, 
that,  it  is  and  ought  to  be  defpenfed  with,  by  making  them  equal :  but,  I  muij 
obferve,  it  is  not,  then;  true  PerfpeCtive; 

2.  Methinks  I  hear  fome  carping  Critic  fay,  I  mutt  allow,  then,  that  PerfpeCtive  is 
fomewllat  defective;  by  no  means ;  I  have  not  yet  given  up  the  Point  in  debate. 
I  fay,  that,  although,  at  any  Diftance,  there  muft  and  will  be  a  difference,  though 
fcarce  perceptible  at  a  proper  Diftance,  yet  I  would  never  advife  a  Perfon,  who 
would  represent  a  row  of  Columns,  in  full  Front,  to  make  the  leaft  difference  in 
their  Diameters  ;  for,  fince  they  fupport  an  Entablature,  which  is  reprefented  per¬ 
fectly  horizontal,  their  Pedeftals  or  Bafes  the  fame,  conlequently  parallel,  it  would 
be  very  improper  to  make  the  Columns  differ  in  width  when  they  are  equal  in 
height,  for  this  reafon  ;  becaule  it  is  impoflible  to  confine  the  Eye  to  the  true  Point 
of  View,  always ;  from  which  if  you  deviate,  ever  fo  little,  the  whole  Reprefenta- 
tion  is  diftorted  and  imperfeCt. 

'  But,  if  it  were  poffible  to  confine  the  Eye,  I  would  not  ftep  the  leaft  afide  from 
PerfpeCtive,  on  any  account ;  let  the  Reprefentation  be  ever  fo  diftorted  and  prepof- 
terous,  it  will,  and  muff,  if  truly  reprefented  (by  the  Rules  hereafter  ‘prescribed) 
appear  to  the  Eye,  in  the  Point  of  View,  as  the  Original.  If  we  may  be  allowed  to 
take  liberties,  in  any  Cafe,  where  fhall  we  draw  the  line  between  rhe  perfeCt  and 
imperfeCt  Reprefentation  ?  for  the  whole  is  more  or  lefs  diftorted ;  conlequently,  the 
Rules  of  PerfpeCtive  are  not  to  be  depended  on,  at  all.  To  what,  then,  muft  we 
have  recourfe  f  the  Eye  is  not,  in  many  Cafes,  a  competent  judge  ;  we  (hould,  if 
we  follow  its  dictates,  implicitly,  have  as  many  Points  of  View,  in  a  Picture,  as 
ObjeCts;  becaufe,  if  every  ObjeCt  be  reprefented  exaCtly  as  it  appears  to  the 
Eye,  on  the  lame  Plane  or  Picture,  there  can  be  no  point  of  View  for  the  whole; 
and  conlequently,  in  a  long,  connected,  and  continued  ObjeCt,  compofed  of  Planes 
and  Right  Lines  (as  in  Buildings  of  any  kind,  of  regular  Architecture)  it  would 
be  beyond  the  power  of  Art  to  connect  the  feveral  detached  pieces  or  projeCtures 
fo,  together,  as  to  compofc  one  entire  and  uniform  Picture  of  the  whole. 

Notwithftanding  an  ingenious  Author  has  treated  it  ludicroufly,  in  a  fuppofed 
Dialogue  between  a  Lady  and  an  Artift,  who  was  determined  to  abide  by  the  Rules 
of  PerlpeCtive ;  his  Argument  has  not  the  leaft  weight,  and  muft  be  imputed  to  him, 
ias  not  having  a  right  notion  of  PerlpeCtive.  The  Eye  is  confidered  as  a  Point ; 
therefore,  whether  we  fuppole  it  confined  to  a  Pin-hole  or  not  ’tis  the  fame  ;  for  he 
muft  allow  (or  he  was  very  unfit  to  write  on  PerfpeCtive)  that  there  can  be  but  one 
Point  of  View  for  a  Picture,  in  which  it  can  be  perfectly  feen,  as  intended  by  the 
Artift ;  confequently,  when  the  Eye  is  not  in  that  Point,  the  ObjeCts  muft  neceffa- 
rily  appear  more  or  lefs  diftorted,  according  as  they  are  fituated  nearer  to  or  farther 
from  the  Center  of  the  Picture,  or  that  Point  which  is  oppofite  to  the  Eye. 

3.  I  (hall,  however,  for  the  fake  of  the  Argument,  allow  each  ObjeCt  to  be  truly  repre¬ 
fented,  as  they  appear  to  the  Eye,  on  a  Plane  Picture  of  a  tolerable  length,  as  ah: 
Globes  are  the  fitteft  SubjeCt  to  expatiate  on,  becaufe  they  are  every  way  the  fame. 

A  a  Let 
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Plate  VII,  Let  C  be  the  Center  of  the  Picture,  the  Eye  being  at  E ;  and  therefore,  the  Pic¬ 
ture  may  be  fuppofed  to  be  extended  equally  towards  a  as  to  h. 

Now  it  is  certain,  that  the  three  Globes  appear  round,  let  the  Eye  be  fituated  where 
it  may;  butthey  cannot,  or  ought  not  to  be  fo  reprefented,on  the  Plane  ah,  to  be  viewed 
by  the  Eye  at  £ ;  for  if  they  were,  they  would  not  appear  round,  but  gibbous,  or  Egg 
like,  Handing  ered,  all  but  the  Globe  X,  in  the  Center ;  and  the  more  fo,  as  they  arc 
farther  removed  from  it ;  the  Eye  muft  be  removed  oppofite  to  each,  and  confe- 
quently,  there  would  be  as  many  Points  of  View  as  there  are  Objeds,  which  is  all 
abfurd  Hypothecs,  in  one  Pidure.  »  O 

Suppofe,  from  the  Point  of  View  E,  I  would  reprefent  the  three  Globes,  X,  Yn 
and  Z,  as  they  appear ;  that  is,  the  outline  of  each  to  be  a  Circle  ;  the  Eye,  and  its 
Axe,  EC,  muft  be  turned  towards  Y  and  Z,  as  EY,  EZ;  and  confequently,  the 
Pidure  is  turned  with  it,  into  the  Pofition  bl,  andlm.  For,  the  Pidure  muft  be, 
perpendicular  to  the  Axe  of  the  Eye,  if  the  Objed  be  reprefented  as  it  appears;  in 
which  Cale,  there  are  three  diftind  Pidures,  viz.  ab,  b  1,  and  1  m ;  each  haying  a 
diftind  Center,  and  the  fame  Diftance,  EC  or  Ec;  on  which  Pidures,  each  Globe  is 
reprefented  by  a  Circle,  and  the  fart  heft  from  the  Eye  (Z)  is  the'leaft  iii  its  Re- 
prefentation,  as  they  really  appear.  ,  ,:  .j\ 

It  muft  be  obvious,  if  the  Globes  were  reprefented  fo  on  one  Plane  (of  which 
a  h  is  fuppofed  a  Sedion,  and  C  its  Center)  that  they  would  be  under  a  worle 
predicament  than  thofe  reprefented  ftridly  perfpedively  :  fuch  a  Pidure  could  not 
appear  tf  tie-in  any  Point  of  View,  whatever,  every  Objed  having  a  diftind  and.fe- 
par  ate  one. 

Suppofe  them  reprefented  on  the  Plane  ah,  as  they  appear  to  the  Eye,  at  E, 
l.  e.  round;  the  Representation  of  the  Globe  Y  lefs  than  that  of  X,  and,  of  Z, 
lefs  than  Y,  as  they  are  reprefented  on  bl  and  lmr  would  they  appear  in'  the 
proportion  they  are  reprefented,  at£,  or  in  any  other  Point  ?  No,  .certainly ;  for, 
at  E,  the  Reprefentations  would  appear  lefs  than  the  Original  Objects,  and  not 
round  (except  X,  only)  Y  would  appear  more  round  than  Z,  and  Z  would  alfo 
appear  rounder  than  any  other,  more  remote  from  C;  but  they  would,  all, 
except  X,  appear  eliptical  Spheroids,'  and  not  Globes  (which  is.  obvious,  to  any 
Perfon  tolerably  acquainted  with  Optics  or  Dired  Vifion)  the  fartljeft,  from  X, 
ftill  more  fo  than  the  1  aft. 

Now,  let  the  Eye  be  removed  to  E,  or  oppofite  to  Z  ;  Y,  or  Z,  would  then  ap¬ 
pear  round,  but  not  of  the  fame  proportion,  as  from  the  Point  of  ViewE;  but,  at 
E),  neither  X  nor  Z  would  appear  round  ;  and,  although  equally  diftant  from  the 
Eye,  X  would  appear  much  thelargeft;  where,  then,  in  this  Cafe,  muft  the  Eye 
be  placed,  to  fee  thofe  Reprelentations  fuch  as  the  real  Objeds  appear?  There 
cannot  be  a  Point  determined,  for  each  Reprefentation  has  a  feparate  Pointf  of 
View.  Can,  then,  the  Pidure  a  h,  in  this  Cale,  be  a  true  perfpedive  Reprefentation 
of  the  three  Globes,  X,  Y,  and  Z,  as  they  appear  ro  the  Eye?  certainly  no,  but 
each  Reprefentation,  on  the  Plane  ah,  is  as  much  a  diftind  and  feparate  Pidure, 

-as  the  three  Pidures,  ab,  bl,  andlm;  the  difference  is  only,  that  the.  three  Pic¬ 
tures  have  but  one  Point  of  View,  and  the  Pidure  ah  has  three,,  equally  diftant 
from  it ;  by  luppoling  the  three  Pidures  placed  in  a  Right  Line,  ah. 

I 

*  ^  y,  r  i  C  t  t‘  . *  -«  -•  r.  r*  •  ^  ^ 

4.  If  what  I  have  iiere  advanced  be  not  fufficient,  to  diveft  thofe  Artifts  of  their  ab¬ 
furd  notions  of  Perfpedive,  I  final  1  give  them  one  obfervation  more,  which  they 
have  not,  perhaps,  confidered  with  that  attention  it  requires;  and  then  leave  them 
to  purfue  their  own  way,  if  it  appears  to  them  more  eligible  and  reafonabie,  and 
will  produce  a  better  and  more  agreeable  Reprefentation,  of  any  Objed  whatever. 

They  quarrel  and  find  fault  with  Perfpedive,  but  without  reafon  ;  becaufe,  it  is 
an  infallible  and  molt  perfect  Science.  They  would  have  all  Objeds  reprefented,  in 
Perfpedive,  exadly  as*  they  appear  to  the  Eye;  there  is  no  fuch  thing  to  be  done  ; 

’tis  notin  the  power  either  of  Art  or  Science  to  reprefent,  on  a  Plane,  any  fingle 
Objed,  except  a  Sphere,  or  a  plane  Circle,  having  the  Eye  oppofite  to  its 
Center,  and  the  Pidure  parallel  to  it,  as  it  appears;  and  yet,  Perfpedive  will  give 
a  true  <  nd  juft  Reprefentation  of  every  regular  Objed. 
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The  real,  and  the  only  caufe  of  all  their  errors,  and  falfe  notions  of  Perfpedtive, 
is  their  not  rightly  diftinguifhing  between  the  Reprefentation  of  an  Objedt,  on  a 
Plane,  and  the  true  Appearance  of  it ;  two  diftindt  things,  which  can  never  be 
united,  on  a  Plahe  Surface  or  Picture. 

The  perfpedtive  Reprefentation  of  any  Objedt  is  the  fedtion  of  the  Cone  or 
Pyramid  of  Rays,  by  a  Plane  ;  and  the  Appearance  of  an  Objedt  is  the  fedtion  of 
the  Rays  by  the  furface  of  a  Sphere,  only  j  to  which,  every  Viiual  Ray,  from  the 
Eye  to  the  Objedt,  muft  be  Perpendicular;  confequently,  the  portions  of  the  Arks, 
intercepted  between  the  Vifual  Rays,  meafure  the  Optic  Angles,  under  which, 
overy  part  of  the  Reprefentation  is  leen  (the  Ark  a,  or  a,  dh ,  Fig.  33  and  34,  may 
be  fuppofed  a  fedtion  of  a  Sphere,  cuting  the  Viiual  Rays  E  A,  E  B,  &c).  It  is 
therefore  manifeft,  that  the  true  Reprefentation,  and,  at  the  fame  time,  the  true 
Appearance,  can  only  be  reprefented  on  a  fpherical  Surface,  the  Eye  being  in  its 
Center;  but  that  is  not  a  perfpedtive  Reprefentation. 

5.  I  expedt  it  will,  again,  by  forrte  Perfons,  be  alledged,  here,  that  Perfpedtive, 
then,  is  not  fufficient,  to  reprefent  Objects  as  they  appear  to  the  Eye.  1  affirm 
that  it  is..  Let  us,  therefore,  once  more  enquire,  candidly,  what  is  meant  by  Per¬ 
fpedtive,  and  what  effedts  it  is  expedted  to  produce. 

'  Perfpedtive  is  a  reprefehtation,  on  a  Plane,  of  an  Objedt,  or  Objects,  in  a  fixed 
and  determined  Pofitron  and  Point  of  View.  (See  Perfpedtive,  Page  47.) 

I  have  already  fhewn  the  bad  efFedt  of  viewing  a  perfpedtive  Pidture,  out  of  the 
true  Point  of  View  ;  from  which,  if  we  deviate,  we  cannot  expedt  that  the  feverai 
parts  of  a  Pidture  can  vary  their  Bearings  and  Proportions,  to  each  other,  as  the  real 
Objedts ;  no,  certainly,  that  muft  be  a  reality,  not  a  perfpedtive  ;  which  is  but  a 
Deception,  a  Reprefentation  of  a  real  Objedt,  on  a  Plane  ;  and,  which,  can  never  re- 
prefent  rheObjedt,  truly,  from  any  other  Point  of  View,  but  that  for  which  it  was 
delineated, 

.  I  have  alfo  fhewn,  to  ocular  convidtion  (by  the  Apparatus)  that  there  may  be 
as  many  various  Reprefentations  of  the  fame  Objedt,  from  the  fame  Station,  or 
'  Point  of  View,  as  there  can  be  Portions  of  the  Pidture  ;  all  which,  are  true  Per¬ 
fpedtive,  and  will  affedt  the.  Eve  alike.  In  the  true  Point  of  View;  which,  is  the 
Vertex  of  the  Pyramid  of  Rays ;  feeing  that,  every  correfponding  Line,  on  each 
Pidture,  is  ;leen  under  the  fame  plane  Angle  as  the  Original,  and  every  Surface,  as 
well  as  the.  whole  Objedt,  is  feen  under  the  fame  folid  Angle,  or  Pyramid  of  Rays, 
as  the  correfponding  original  Surfaces,  or  as  the  original  Objedt. 

What,  then,  is  it  we  are  caviling  about  ?  would  ye  have  a  real,  folid  Objedt  on 
a  Plane,  or  a  Reprefentation  of  it  only,  in  a  certain  Pofition  ?  Certainly  then,  if 
the  Eye  be  not  in  the- true  Point  of  View,  the  Pidture  does  not  truly  exhibit  an  ap¬ 
pearance  of  the  intended  Objedt,  at  the  fixed  Station;  and,  although  itmay  .be  a 
juft,  perfpedtive  Reprefentation,  it  may,,  r.everthelels,  be  a  very  diflorted  and  Jil- 
agreeable  Pidture  ;  not  owing  to  any  fault,  or  imperfection  in  Perfpedtive,  but 
tp  the  choice  of  the  Situation  of  the  Pidlu.re,  of  the  D:ftance  and  Petition  of  the 
Objedt  and  the;  Pidture. 

.  Does  not  almolt  every  Objedt,  excepta  Sphere,  appear  different  from  every  different 
Point  of  View  ?  and  can  any  Perfon  be  ib  unreasonable  as  to  expedt,  that  a  Repre¬ 
fentation  of  a  folid  Objedt,  on  a  Plane  Surface,  can  appear  truly  to  reprefent  the 
Original  in  any  other  Point  of  View,  but  in  the  Vertex  of  the  Pyramid  of  Vifual 
Rays,  under  which  the  Objedt  itfelf  is  fuppofed  to  be  feen  ?  the  very  fuppofition 
is  ablurd  to  the  laft  degree  ;  becaule,  no  two  parts  of  the  Reprefentation  can,  at 
die  fame  time,  be  feen  under  the  true  Optic  Angle,  in  any  other  Point ;  confe¬ 
quently,  the  Reprefentation,  muft  appear  erroneous. 

6.  Now,  although  the  true  Reprefentation,  and  alfo  the  true  Appearance  are  de- 
pidtured  on  a  fpherical  Surface,  yet,  I  affirm  that  fuch  a  Pidture  is  fubjedt  to  much 
greater  imperfedtion  than  a  true  Perfpedtive,  on  a  Plane  Surface ;  becaufe,  if  the 
Eye  be  the  leaft  removed  out  of  the  Center,  the  whole  Appearance  and  Litedt  is 
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Plate  VII.  deftroyed,  and  exhibits  a  much  worfe  Imagfc  of  the  Object;  thati  a  perfpective  Re- 
prefentatioil,  on  a  plane  Picture,  can  poflibly  exhibit,  in  any  Point  of  View;  which 
is  fo  very  obvious;  that  it  is  needlefs  to  point  out  the  reafon;  For,  ftippofe  the  Eye, 
at  E,  viewing  the  fpherical  Picture,  a  dh\  the  VifualRays,  E  a,  E  d ,  &c.  (hew,  at  fii ft 
fight,  how  much  worle  fuch  a  Picture  muft  appear,  thafi  that  on  the  Plane,  a  h,  front 
the  fame,  though  falfe  Point  of  View ;  hot  one  of  them  ivill  dppear  irbund,  and 
the  Appearance,  of  all,  is  prepofterous: 

From  the  circumftance  1.  have  mentioned,  in  refpeCl  of  the  true  Reprefentation 
and  Appearance  being  depictured,  at  once,  on  a  fpherical  Surface,  fome  Artifts  ima¬ 
gine,  that  the  Repreleritatiori  on  a  Plane  ought  to  be  fo  delineated ;  it  cannot  be ; 
’tis  impoflible,  in  the  nature  of  things;  Suppofe  a  true  Reprefentation  of  a  long 
Building,  in  ftill  front,  delineated  on  a  fpherical  Surface,  and  it  were  poflible, 
afterwards;  to  reduce  the  fpherical  Surface  to  a  Plane  ;  is  any  Perfon  fo  weak  as 
to  fuppofe,  that  fuch  a  Reprefentation  would  appear  like  the  Original,  in  any  Point 
of  View  ?  he  mull  be  weak,  indeed,  and  have  ftrange  miftaken  notions  of  Perfpec¬ 
tive,  who  can;  and  yet  1  have  heard  this  Point  ftrenuoufly  fupported,  or  rather 
argued  for,  fupported  it  could  not  be ;  for,  any  thinking  Perfon  (who  can  think 
with  propriety  about  it)  muft  be  fenfible,  that,  whatfhould  reprcfent  RightLines 
will  be  curved,  and,  the  whole,  will  give  the  Idea  of  a  Rotunda,  or  externally  round 
Building;  feeing  that,  the  extremes  would  fall  off,  not  in  Right  Lines  but  curved, 
and  they  would  appear  lefs  than  the  real  ObjeCt ;  to  fay  nothing  of  the  almoft  im- 
poflibility  of  producing  or  delineating  fuch  a  Picture,  at  all,  or  by  any  means;  I 
fhould  be  glad  to  be  informed,  how,  or  by  what  Rules. 

7.  There  may  be  alledged  another  circumflance,  which,  I  think,  muft  convince 
the  moft  obflinate,  in  PerfpeCtive.  I  am  perfuaded,  that,  if  the  Eye  be  fixed  in  a 
Point,  at  a  proper  Diftance  from  a  tranfparent  Plane,  placed  between  the  Eye  and 
an  ObjeCt,  whilft  the  Hand  traced,  accurately,  every  Line  of  the  ObjeCt,  as  it 
appeared  on  the  tranfparent  Plane  ;  fuch  a  delineation,  all  muft  allow,  would  be  a 
true  one.  Let  thofe,  who  are  not  otherwife  to  be  convinced,  try  the  Experiment. 
I  will  flake  all  my  knowledge  in  PerfpeCtive,  that  every  Reprefentation  of  a  Right 
Line  is  a  Right  Line,  on  the  Plane ;  that  Columns  or  Cylinders  of  equal  magnitude, 
and  parallel  to  the  Plane,  will  be  larger  as  they  are  more  remote  from  that  Point, 
oil  the  Plane,  to  which  the  Eye  is  oppofite ;  that  the  Reprefentation  of  a  Circle 
or  Sphere,  feen  oblique,  is  an  Ellipfis ;  that  ObjeCts  of  equal  magnitude,  and 
equally  diftant  from  the  Picture  parallel  to  them,  however  otherwife  fituared  of 
elevated  will  be  reprefented  equal;  with  various  other  circumftances ;  all  which 
may  be  fully  proved  to  ocular  conviction,  which  will  not  admit  of  the  leaft  doubt. 
Surely  then,  if  by  the  rules  of  PerfpeCtive  the  fame  thing  be  effected,  which  cer¬ 
tainly  will,  in  every  refpeCt,  it  muft  exhibit  true  Reprefentations  of  ObjeCts. 

It  has  been  obferVed,  that  the  bufinefs  of  PerfpeCtive  is  to  produce  the  Figure  of 
a  feCtion  of  the  Cone  or  Pyramid  of  Rays,  by  a  Plane,  in  any  determined  Po- 
fition  ;  which,  if  the  Rules  it  prefcribes  be  truly  followed,  it  will  moft  certainly 
effeCt,  without  any  fenfible  error.  For,  wherever  any  Point,  or  Angle  of  an  ObjeCt, 
appears  on  a  Plane,  or  other  Surface,  between  the  Eve  aud  the  ObjeCt,  there  the 
Vifual  Ray  would  cut  and  pafs  through  the  Plane  ;  but  when  the  diftance  of  the 
Eye  is  fuch,  that  the  Vifual  Rays  cut  the  Plane  very  oblique,  or  in  Angles,  nearly, 
or  perhaps  lefs  than,  half  Right  ones,  the  Reprefentation  will  conlequently  be 
diftorted  and  prepofterous,  and,  in  other  Points  of  View,  will  have  a  difagreeable 
and  unnatural  Appearance. 

Here,  then,  lies  the  miftake,  which,  through  ignorance  or  inadvertency,  is  at¬ 
tributed  to  PerfpeCtive,  and  luppofed  to  be  a  deficiency  or  imperfection  in  it,  *Tis, 
generally,  in  the  Point  of  View,  the  Situation,  &c.  of  the  Picture  or  ObjeCt ;  which, 
by  being  too  near  the  Eye,  occafions  that  Diftortion  and  prepofterous  Reprefentation 
we  perceive;  in  feveral  Pictures  ;  for,  if  the  Optic  Angle,  under  which  the  whole 
Picture  is  feen,  exceeds  50;  or  at  the  moft,  60  Degrees,  the  Diftance  is  not  luffi- 
cient ;  as,  the  Vifual  Rays  will  cut  the  Picture  very  oblique,  near  its  extremes, 
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and  occafion  a  difagreeable  diftortion  of  the  Objeas  on  the  extreme  parts  of  it. 
Yet,  as  I  have  obferved,  at  any  Diftance,  the  reprefentations  of  the  Diameters  of 
Columns,  or  other  cylindrical  Objeas,  on  a  Piaure  parallel  to  them,  will,  in  true 
Perfpeaive,  ever  be  the  lealt  which  are  neareft  to  the  Center. 


S.  I  (hall  now  take  notice  of  another  great  difficulty,  which  feems  to  be  a  (fum¬ 
bling  Block  to  many  Artifts ;  who,  one  would  imagine,  would  not  hefitate  one 
moment,  to  determine  about  it  with  propriety  ;  which  is,  to  reprefent,  on  a  ver¬ 
tical  Piaure,  the  appearance  of  a  direct  Defcent ;  which,  Mr.  Kirby  has  affirmed 
impoffible,  in  the  nature  of  things,  to  be  done ;  that  it  is  a  (frong  inftance  of  the  in- 
fufficiency  of  Perfpeaive,  and  that,  we  muff  have  rccourfe  to  Experience,  only, 
in  fuch  Cafes  ;  intimating,  that  it  is  not  poffible,  by  the  rules  of  Perfpeaive,  to 
give  the  Representation  of  a  defcending  Plane ;  which  is  fo  ridiculous  an  affertion, 
that,  any  Perfon,  who  underffands  Geometry  tolerably,  will  ealily  be  convinced 
of  the  contrary. 

For,  firft,  we  are  to  confider  whether  the  Difcent  (which  Khali  fuppofe  a  Plane) 
is  perceivable  or  not.  If  this  defcending  Plane  can  be  feen,  at  all,  from  any  fixed 
Station,  it  may,  undoubtedly,  be  reprefented  on  the  Piaure,  from  that  Station, 
by  the  ffria  Rules  of  Perfpeaive,  or  there  is  no  truth  in  Perfpeaive ;  either  it  is  a 

I  perfect  and  infallible  Rule,  or  it  is  no  Rule  at  all.  If  the  Plane  can  be  feen,  it  is 
a  fubjea  of  Perfpeaive;  if  it  cannot  be  feen,  it  is  no  fubjea  for  a  Piaure  ;  which 
needs  no  Demonffration.  To  tell  us,  what  defcends,  and  we  aaually  know  to  go 
down-hill  in  Nature,  will,  if  ever  fo  correaiy  drawn,  appear  to  rife,  upwards,  on 
the  Piaure,  is  faying  nothing  to  the  purpofe,  the  expreffion  is  vague  and  nuga¬ 
tory;  for,  if  the  Plane  defcended  fo  much  as  not  to  appear  to  rife  on  the  Piaure, 
it  could  have  no  place  or  reprefentation  thereon;  but  if  it  can  be  feen  at  all,  it  muff, 
necelfarily  and  unavoidably,  appear  to  rife  ;  or  rather,  it  muff,  really,  rife  on  the 
Piaure,  for,  the  Appearance  is  to  defcend. 

,  And  yet,  he  fays. we  muft  have  recourfe  to  Experience.  What  kind  of  Expe¬ 
rience  can  teach  us  to  do,  what  is  impoffible  (as  he  fays)  in  the  nature  of  things, 
to  be  done?  Experience  will  teach  us  all  that  can  be  done;  Experience,  in  Per¬ 
fpeaive,  will  teach  us  to  delineate  regular  Objeas  which  we  never  faw,  yea,  which 
never  exifted  ;  but  no  Experience  whatever,  can  make  us  perform  impoffibilities ; 
to  reprefent  Objeas  which  are  loft  to  fight  in  the  Originals,  from  the  determined 
Station.  But,  how  can  any  Perfon  be  fo  unreafonable,  as  to  require  that  to  be 
done,  in  a  Piaure,  which  is  fo  liable  to  falfe  conftruaions,  or  determinations,  in 
Nature ;  for,  a  level,  or  horizontal  Plane  will  appear  either  to  afcend  or  defcend, 
iby  the  affinity  and  concurence  of  Lines  and  Objeas  conneaed  with  them  ;  as  for 
Example.  When  we  are  going  down  a  regular  defcent,  towards  a  level  Plane,  of 
Land  or  Water,  the  greater  the  defcent,  the  more  the  level  before  us  will  appear  to 
rife  ;  yea,  fo  ftrong  is  the  Deception,  that  we  are  not  ealily  convinced  pf  the  con¬ 
trary  ;  except  it  be  Water,  before  us,  which,  we  are  certain,  cannot  afcend. 
Likewife,  when  we  are  going  up  a  gentle  afcent,  towards  a  level  Plane,  which  is 
in  fight,  it  will  appear  to  defcend  ;  more  efpeciallv  when  we  fee  the  boundary  Lines 
of  both,  as  in  regular  Walks,  in  a  Garden,  &c.  Nor  is  there  any  thing  furprifing 
in  it,  if  we  confider,  that,  in  the  former  Cafe,  it  is  owing  to  the  much  greater 
breadth  which  we  fee,  of  the  level  Plane,  and  having  the  fame  appearance  as  an 
Afcent,  before  us,  when  we  ftand  or  move  on  a  level.  In  the  other  Cafe,  the  con¬ 
trary  effe£t,  in  appearance,  is  the  caufe  of  the  Deception. 

To  draw  two  parallel  and  horizontal  Lines  acrofs  the  Picture,  and  to  give  an  Idea, 
that  the  fpace,  between  them,  reprefents  a  defcending  Plane  (of  a  certain  length) 
i  without  (hape,  bounds  or  limits,  fideways,  or  any  Objedt  (ituated  on  the  inclination, 
r  to  bias  the  judgment,  is  indeed  impoffible  ;  but  that  is  giving  too  great  latitude  to 
the  meaning  of  the  Expreffion.  I  fay,  it  is  abfolutely  impoffible,  in  this  Cafe,  to 
give,  by  Art,  an  Idea  of  a  defcending  Plane,  (imply  as  fuch.  For,  although  a 
proper  gradation  of  Light  and  Colour  may  make  a  fmall  fpace,  on  the  Pifture, 
appear  to  reprefent  a  great  length,  yet,  ’tis  not  poffible  to  fay  whether  it  defcends, 
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or  reprefents  a  level  Surface;  becaufe,  the  fame  fpace,  on  the  Pidture,  may  repre¬ 
fent  an  equal  length,  on  a  declining  Plane,  to  a  Spectator  Handing,  as  is  requifite 
to  reprefent  a  level  Ground,  to  a  Perfon  laid  along,  or  firing ;  confequently,  it  is 
not  poffible  to  fay,  with  abfolute  certainty,  whether  it  reprefents  one  or  the  other. 

And  yet,  I  queftion  if  a  fkilful  and  ingenious  Painter,  in  aerial  Perfpedtive  (who 
had  critically  obferved  and  copied  Nature)  might  not,  by  the  effedt  of  Colour, 
limply,  even  in  this  Caie,  deceive  the  Eye,  and  give  the  appearance  of  a  Delcent. 
But,  if  there  are  Objects  fituated  on  the  inclined  Plane,  or,  if  the  fhape  or  figure 
of  -the  Plane,  itfelf,  is  to  be  delcribed ;  whatever  can  be  fcen  of  luch  Objedts 
(whether  Tops  or  Bottoms  it  matters  not)  they  may  and  can  be  reprefented,  truly 
and  exadtly,  by  the  infallible  Rules  of  Perfpedtive ;  and  that,  on  the  lame  inva¬ 
riable  Principles,  as  the  moft  common  and  ordinary  Cafes,  whatever,  are  fubjedt  to. 

To  illuftrate  what  1  have  advanced,  by  a  fmple  geometrical  Scheme,  will  not  be 
very  difficult  ;  which  maybe  con  fide  red  as  a  vertical  Section  through  the  whole. 
Each  Plane  is,  therefore,  -reprefented  by  a  Right  Line,  making  the  true  Angle  of 
tihe  Inclination  of  the  Planes  (as  I  (hall  call  them)  with  each  other. 

Let  A  F  reprefent  the  Plane  of  the  Horizon,  and  A  B  a  Defcent,  as  a  flope  Bank, 
or. any  other  Declivity ;  making  the  Angle  ABG  with  the  Horizon.  Let  CD  be 
a  Section  of  the  Pidture,  E  the  place  <,f  the  Eye,  and  EF  its  Altitude  above  the 
Horizon,  at  the  Diftance  EC  from  the  Pidture,  whole  Center  is  at  C. 

Now,  if  the  Eye  (at  E)  be  fo  fituated,  that  a  continuation  of  the  inclined  Plane 
would  pals  through  the  Eye  (as  B  AE)  it  is  evident  that  the  Plane  (A  B)  from  that 
Station,  is  totally  loft  to  ft.ht ;  its  whole  Reprefentation  being  the  Line  of  it?  In- 
terfedtion  with  the  Pidture  ft.  Confequently,  if  the  Eye  be  moved  further  back  (as  at 
E)  its  appearance,  or  place  on  the  Picture,  would  delcend  ;  which  cannot  be,  unlefs 
the  Plane  be  conlidered  limply,  a  Plane,  without  lubftance,  and  feen  on  the  under 
fide  ;  its  apparent  width  from  that  Station  is  a  D;  but  if  the  Eye  be  removed,  nearer 
to  the  Pidture,  in  any  diredtion  above  B  AE)  the  Reprefentation  of  the  Plane  rifes  on 
the  Pidture.  At  E2,  its  width  on  the  Pidture  is  ab,  as  the  Rays,  E2  A,  E2B,  evince. 

If  the  Eye  be  moved  back  again,  in  the  diredtion  BE2,  to  E3,  it  is  plain  that, 
b,  the  apparent  height  of  B,  remains  the  fame,  wherever  the  Eye  is  fituated  in  that 
Line;  but  the  reprelentative  width,  a  b,  of  A  B,  will  be  increafed,  towards  D,  as  it  re¬ 
cedes,  if  the  Pidture  be  at  any  diftance  from  the  Delcent.  Suppofe  the  Eye  brought 
forward  again  to  E4 ;  the  width  of  A  B  from  that  Station  is  a  b\  and,  if  the  Plane  was 
continued  infinitely,  a  V  is  its  whole  apparent  breadth,  E4V  being  parallel  to  AB. 

p.  I  prefume,  this  is  intelligible  and  clear,  hitherto.  I  will,  next,  fhew  that’tis  im- 
poftible  for  the  Eye  to  judge,  merely  from  the  width  of  its  Reprefentation  on  the 
Pidlure,  whether  the  Plane  be  defeending  or  afeending,  or  perfedtly  on  a  level. 

From  the  lituation  of  the  Eye  at  E4,  the  reprefentative  width,  oil  the  Pidture, 
of  the  Slope,  A  B,  is  a  b  ;  whereas,  if  the  Plane  was  more  inclined  to  the  Horizon, 
i.  e.  if  the  Defcent  was  more  gradual,  as  A  I,  it  would  reprefent  a  lefs  fpace  ;  if  it 
was  horizontal,  the  fame  ab  reprefents  the  length  AH,  only;  but,  if  the  Plane 
afeended  from  the  Pidture,  as  A  K,  it  ftill  reprefents  a  fhorter  length  (AK)  on  that 
Plane  (the  Arks  li,  Hh,  &c.  fhew  how  much  each  is  fhorter  than  the  other) 
and  AL,  making  right  Angles,  BL  A,  AL  E4,  with  the  Vifual  Ray  E4B  is  the 
fhorteft  length,  from  the  Point  A,  that  can  be  reprefented,  by  aby  from  that  Station, 
Situation,  and  pof.tion  of  the  Pidture. 

Now,  if  any  Objedt  (as  X)  be  licuated  on  the  Inclination  AB;  it  is  evident,  if 
.a  continuation  of  the  Plane  of  its  Top  (MN)  paffes  above  or  through  the  Eye,  at 
E2,  it  cannot  be  feen  from  that  Point ;  whereas,  if  the  fame,  or  any  equal  and 
fimilar  Object  be  fituated  on  the  Horizontal  Plane  AH,  the  top,  OP,  maybe 
feen  from  that  Station,  notwithftanding  the  Objedt  is  more  elevated;  becaufe,  a 
continuation  of  the  Plane  of  the  Top,  OPQ.,  falls  below  the  Eye,  at  E\ 

The  figure  of  the  inclined  Plane,  itfelf,  or  the  figure  of  any  Objedt  fituated 
upon  it,  is  deferibed,  perfpedtively,  in  the  fame  manner,  and  on  the  fame  Princi¬ 
ples  as  on  a  horizontal  Plane ;  which  is  exemplified  in  the  pradtical  part  of  this  Work. 
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10.  In  the  laft  place,  I  fhall  demonftrate,  that  the  reprefentations  of  Objeds,  which 
are  elevated  perpendicularly,  above  the  Horizon,  have  the  fame  proportion*,  on  a 
vertical  Pidure,  as  thole  of  the  fame  Magnitude,  fituated  on  or  near  the  Horizon  ; 
the  ObjeCt  being  parallel  to  the  Pidure. 

It  is  a  miftaken  notion  which  feveral  Perfons  entertain,  that  the  parts  of  a 
Building,  which  are  elevated  high  above  the  Horizon,  appear  to  dimmilh  in  a 
greater  ratio  than  thofe  which  are  extended  horizontally  ;  fuch  an  opinion  may  be 
eafily  refuted.  If  thefecond  Part  of  the  yth  Theorem  be  well  conlidered,  it  is  fuf- 
ficient  refutation. 

Let  A  G  be  fuppofed  a  high  Obelilk.,  and  A  B,  B  D,  &c.  feveral  equal  Divifions 
thereon.  Let  E  S  be  a  Spedator,  E  the  Eye,  and  a  g,  or  a  g,  a  Section  of  the 
Picture  ;  which,  being  vertical,  is  parallel  to  the  Qbjed  A  G. 

Now,  if  the  Vifual  Rays  E  A,  EB,  &c,  be  drawn,  they  will  cut  the  Picture 
in  a,  b,  d,  &c.  then  is  f  g,  the  reprefentation  of  F  G,  equal  to  a  b,  the  re- 
prefentation  of  AB,  or  to  bd,  the  reprefentation  of  BDy. 

For,  fince  the  parts  AB,  BD,  &c.  of  the  Original  Object,  AG,  are  equal,  the  re¬ 
prefentations  ofthein,  on  the  Picture,  being  parallel  to  the  Objeft,  are  alfo  equal. 

But,  A B  is  an  Objeft,  dired  before  the  Eye,  at  E,  on  the  Horizon  AS;  and, 
F  G  is  one  of  equal  length,  elevated  greatly  above  it ;  therefore,  the  Repre¬ 
fentations  of  equal  ObjeCts  at  an  equal  Diftance  from  the  Picture,  and  parallel 
to  the  Pidure,  are  equal.  Q.  E.  D. 

The  fame  Objeft  may  be  conlidered  as  a  Building,  extended  horizontally,  and 
AEG  a  horizontal  Plane,  in  which  is  the  Eye,  and  alfo  the  Vifual  Rays  EA,  EB,  &c. 
.ag,  or  ag,  is  a  Section  of  the  Pidure,  as  before.  The  interfedions  of  the  Vi¬ 
fual  Rays  with  the  Picture,  it  is  evident,  are  the  fame. 

1 1.  There  is  yet  another  point  e>f  controverfy  I  have  fome  times  been  entertained 
with ;  which  is,  that,  when  we  ftand,  oppofite  the  middle,  near  a  long  Building, 
or  range  of  Buildings  in  a  Right  Line,  the  horizontal  Lines,  in  the  Cornice,  &c. 
appear  to  decline  towards  either  End,  yet  make  no  Angle  ;  and  therefore,  they 
imagine  that  the  reprefentation  of  thofe  Lines,  in  fuch  Cafe,  will  be  curved.  What 
a  poor  Idea  muft  aPerfon  have  of  Perfpedive,  who  advances  and  is  really  prepof- 
dfefled  of  fuch  an  Opinion. 

I  fhall  fay  very  little  on  this  Point,  becaufe,  the  eighth  Theorem  is  full  and  perfect 
Demonftration,  that  the  Reprefentation  (on  the  Picture)  of  every  Right  Line,  is  a 
Right  Line  ;  and,  it  is  fo  if  extended  infinitely.  Becaufe,  a  Plane  may  be  fuppofed 
to  pafs  through  any  Right  Line  and  the  Eye ;  and,  the  Interfedion  of  this  imaginary 
Plane,  with  the  Pidure,  is  the  indefinite  Reprefentation  of  every  Line  it  paftes 
through ;  for,  the  Eye  being  in  a  continuation  of  it,  the  whole  Plane  is  loft  to 
light  f.  Therefore,  the  Reprefentationof  every  Right  Line  is  a  Right  Line. 

The  truth,  of  which,  any  Perfon  may  foon  be  convinced  of,  by  applying  a  per¬ 
fectly  ftreight  Ruler,  before  his  Eye,  parallel,  or  otherwife,  to  a  Right  Line,  in  an 
Objed,  of  any  length,  and  imagine  the  edge  of  the  Ruler  to  cut  the  Picture,  which 
is  a  Plane  ;  then  certainly,  if  the  Ruler  coincides  with  the  Original  Line,  from  one 
end  to  the  other  (which  it  undoubtedly  will)  the  Right  Line,  in  which  it  is  fuppofed 
to  cut  the  Picture,  is  the  Reprefentation  of  the  Original  Line.  It  is  the  fame  as  if 
a  tranfparent  Plane  was  placed  between  the  Eye  and  the  Objed,  and  any  Right 
Line,  in  the  ObjeCt.,  traced  on  it,  exadly,  whilft  the  Eye  is  fixed  in  a  Point ;  the 
Line,  fo  defcribed,  will  be  a  Right  Line. 

Thofe  Perfons  never  confider  (but  *tis  plain  they  are  not  furnifhed  with  the 
means)  that  the  Pidure,  being  placed  in  the  true  Point  of  View  (confequently  at  its 
proper  Diftance)  will  appear  the  fame  as  the  Original;  for  the  ratio  of  the  Parts  is 
-always  in  proportion  to  the  Diftance.  Confequently,  every  part  of  the  Pidure, 
being  feen  under  the  fame  Angle  as  the  Original,  will  have  the  fame  Appearance, 
•in  every  refped  ;  and  confequently,  the  Right  Lines,  on  it,  will  appear  to  decline 
^either  way,  or  both  ways,  the  fame  as  in  the  Objed. 

*  What  I  would  fignify  by  the  proportion  of  Obje&s,  in  this  place,  is,  limply,  length  and  breadth. 
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1 2.  Refpe&ing  the  appearance  of  parallel  Right  Lines  direct  before  the  Eye,  there  is 
fomething  paradoxical,  which  is  not  eafily  reconciled  to  reafon;  for  it  is  manifeft, 
from  the  foregoing,  and  the  eighth  Theorem,  that  every  Right  Line  appears  a  Right 
Line,  when  the  Eye  is  direded  to  it ;  and  yet  it  is  certain,  that  parallel  Right  Lines, 
however  fituated,  appear  to  converge,  and  confequently  to  approach  each  other. 

Suppofe  two,  parallel,  horizontal  Lines,  dired  before  the  Eye.  It  is  manifeft, 
that  their  Reprefentations,  on  a  Pidure  parallel  to  them,  are  alfo  parallel  Right 
Lines.  Notwithftanding  which,  it  is  certain,  that  the  neareft  Diftance  fubtends  a 
greater  Angle,  at  the  Eye,  than  any  other ;  and  that,  the  Angle  fubtended,  by  their 
perpendicular  Diftance,  is  continually  lefs,  the  farther  they  are  extended  on  either 
fide.  How,  then,  can  they  appear  Right  Lines?  feeing  that,  they  appear  wider 
afunder,  dired  before  the  Eye,  than  towards  their  extremes ;  neverthelefs,  fince  a 
Plane  may  pafs  through  each  Line  and  the  Eye,  they  muft  neceffarily  appear  Right 
Lines,  and  confequently  parallel  ;  feeing  they  fubtend  equal  Angles,  at  equal 
Di fiances  from  thofe  parts  which  are  neareft  to  the  Eye. 

This  very  extraordinary  Phaenominon  may  be  better  conceived,  by  imagining  the 
Eye  in  the  Center  of  a  concave  Sphere  ;  and,  imagine  two  great  Circles,  which  are 
Meridians,  or  longitudinal  Circles,  making  an  Angle  of  1 5  or  20  Degrees,  or  more. 
Now,  the  Eye  being  in  the  common  Center  of  both  Circles,  each  appears  a  Right 
Line,  which  way  loever  the  Eye  be  turned,  towards  the  Circumference.  But,  the 
Meridians  interfed  and  crofs  each  other,  in  the  Poles  ;  which,  being  diametrically 
oppofite,  cannot  both  be  feen  at  the  fame  time ;  but,  in  looking  towards  either, 
the  Circumferences  of  the  Circles  will  appear  like  two  Right  Lines,  converging  to 
a  Point ;  the  Pole,  in  which  the  Circumferences  interfed. 

Now,  fuppofe  the  Eye  direded  to  the  Equator  of  thole  Meridians;  and  imagine 
two  equal  Chord  Lines  drawn,  one  in  each  Circle,  at  equal  Diftances  from  the 
Eye,  and  parallel  between  themfelves.  Thofe  Chord  Lines,  it  is  manifeft,  will 
appear  to  coincide  with  the  Circumferences  of  the  Circles,  the  Eye  being  in  their 
common  Center ;  and  would,  if  they  were  continued  beyond  the  Circles,  infinitely. 
But,  it  is  certain,  that  the  Circumferences,  being  meridian  Circles,  crofs  each  other 
twice;  wherefore,  the  parallel  Lines,  one  in  each  Plane  of  the  Circles,  will  appear 
to  converge  to  a  Point  towards  each  extreme,  which  are  their  Vanifhing  Points; 
and,  which,  muft  be  infinite,  before  they  can  appear  to  coincide  with  the  Poles  of 
the  Circles.  Thus,  it  is  evident,  that  Right  Lines  do  always  appear  Right  Lines, 
and  are  reprefented  by  Right  Lines ;  notwithftanding  which,  parallel  Right  Lines 
appear,  when  dired  before  the  Eye,  to  converge  to  a  Point,  towards  each  extreme. 

I  have  now,  I  hope,  fully  refuted  thofe  truly  ridiculous  and  abfurd  Opinions,  of 
Perfpedive,  which  many  have  imbibed,  and  are  not  eafily  divefted  of;  they,  rather, 
obftinately  perfift  in  them,  without  being  able  to  give  a  folid  reafon  for  their  Opi¬ 
nions,  and  are  determined  not  to  give  up  their  Prejudices,  at  any  rate,  right  or  wrong. 
What  ftrange  infatuation  muft  pofi'efs  that  Perfon,  who,  having  no  argument  of 
weight,  to  fupport  his  falfe  notions  of  Things,  has  recourfe  only  to  Sophiftry  ;  and, 
becaufe  he  cannot  come  at  fterling  Truth,  himfelf,  imagines  there  is  no  fucii  thing 
to  be  found.  In  points  of  natural  Philofophy,  &c.  where  no  certain  Criterion  can 
be  obtained,  to  fix  our  aflent,  it  is  no  wonder  that  we  meet  with  fo  many,  widely 
different,  Opinions;  and,  though  few  of  the  arguments  advanced  have  the  leaft  foun¬ 
dation  in  Reafon,  2tis  amazing  with  what  eagernefs  and  warmth  each  Affailant  at¬ 
tacks  his  Opponent.  But,  in  Sciences,  purely  mathematical,  all  muft  agree  ;  when 
Truth  appears,  there  is  no  refiftance  can  be  made;  we  cannot  with-hold  our  affent 
fo  prevalent  is  her  influence. 

To  fuch  as  areopen  to  Convidion,  and  are  defirous  of  coming  at  Truth,  I  think 
I  have  laid  enough  for  their  conviction,  on  the  Points  debated  ;  but  if  they  are  not, 
all  that  can  be  faid  is  to  no  purpofe,  ’tis  wafteof  Time  and  Words.  I  (hall,  there¬ 
fore,  leave  them  to  enjoy  their  Opinions,  and  pleafe  themfelves  with  their  great 
Sagacity;  and  proceed  to  lay  down  certain  and  infallible  Rules  for  the  Pradice  of 
Perfpedive,  deduced  from  a  perfect  and  well  founded  Theory  ;  which,  if  truly 
followed,  and  proper  attention  be  given  to  the  Lefions,  contained  in  the  Introduc¬ 
tion,  wift  molt  certainly  produce  Harmony  and  true  Effed,  of  any  regular  Objed, 
fo  far  as  comes  within  the  province  of  linear  Perfpedive. 
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ICdmevtiow,  to  the  practical,  and, '  in  that,  the  ufeful  partof.  PerfpeCtive;  to  which* 
the  foregoing  Book  is  an  Introduction,  only,  but  a  very  neceftdry  Introduction  °t 
infomuch,  that,  without  the.  knowledge  inculcated  by  it,  we  fhould  proceed  in. 
j  ignorance  and  uncertainty.  Neverthelefs,  thofe  Perfons  who  have  not  frudied 
Geometry,  and  have  not,  now,  perhaps,  either  leifure  or  inclination  to  hudy  it 
(though,  in  my  Treatife  of  Geometry,  they  will  find  it  neither  fo  abftrufe,  tedious,,, 
or  dry  a  Study,  as  many  look  on  it  to  be,  having  treated  that  moft  ufeful  branch  of 
Science  in  a  more  familiar  and  intelligible  manner,  than  has  been  done  heretofore) 

I  fay,  that,  without  a  fufficient  fund  of  Geometry,  to  perceive  and  be  clear  in  the,. 
Demonftrations,.  if  they  will  but  treafure  up,  in  memory,  the  Theorems  and  Co¬ 
rollaries,  and  take  all  for  granted  (as  they  may  depend  on  the  Truths  contained  in. 
them)  they  will  find  the  great  advantage  of  it,  in  Practice. 

Every  branch  of  Science  is  in  two  parts,  viz.  theoretic. and  practical.  Theory 
teaches  the  knowledge  of  - all  that  is  necefiTary  for  PraCtice,  in  Speculation ;  the 
other  applies  that  Knowledge  to  real  ufe.  It  is  neceflary,  firh,  to  know  how,  be- 
fore  we  can  perform,  any  thing  ;  but  notwithhanding,  many*. Perfons  may  be  faid 
to  know  PeripeCtive  (as  a  mathematical  Science)  yet  know  not  how  to  apply  it  to, 
PraCtice,  with  fuccefs.  So,  every  Art,  dependant  on  Science,  may  be  acquired,; 
without  the  Theory  of  it,  by  cuhom  or  habit ;  as  in  mechanic  Trades,  derived  -; 
ftom  Geometry  and  Mechanics  ;  all  which,  require  time  and  application,  to  be-.. 
comeTamiliar  to  us.  So  like  wife,  .PerfpeCtive  may  be  practiced,  without  being, 
faidf  properly,  that  we  underhand  it ;  feeing,  we- may  not- be  able  to  givealuffi-, 
cient  or  iatisfa&ory  reafpn.fqr  the.  efFeCts  of  it,  in  any  inftance.  And,  being  well  ; 
verfed  in  the  Theory,  we  fhall  neverthelefs  find,  that  it  will  require  time  and  , 
duity  to  apply  it,  in  all  Cafes  that  may  occur,  in  PraCtice,  although  founded  on* 
the  lame  invariable  Principles,  without  -familiar  Leffons,  in  every  Cafe,  being  given. . 
But  we  fhall,  certainly,  with  the  affiftance  of  Theory,  be  able  to  comprehend,, 
and  to  underhand  the  various,  methods -of  applying  the  Rules,  better  than  without 
it ;  as  very  little  reflection,  when,  we  are  at  a  lofs,  will  fet  us. right  again,  .and  en»- 
ibrce  the  univerfality  of  its . Principles, 

It  is  not,  to  be  wondered  at,  that  the  befriof  Treatife.s  on- PerfpeCtive  has  been, 
the  leah  underhood ;  viz.  that,  by  Dr.  Brook  Taylor ;  becaufe  it  is  very  obfcure. . 
I  call  it  the  beh,  on  account  of  his  general  Principles,  not  from  its  real  utility  to 
Artihs,  in  refpeCt  of  practicing  from  its  Rules.  It  can  fcarce  be  faid,  with  propriety, 
that  PerfpeCtive  exihed  '  before  ;  it  certainly  was  not  properly  underhood,  as  a,- 
Science.  Plow  infipid  and  imperfeCt  are  all  the  Books  on  the  SubjeCt  before  his, 
except  Gravefande’s  and  Ditton’s ;  both  which  feem  to  touch  on  the  fame  .  Prin¬ 
ciples,  but  are  far  fhort  of  a  perfeCt,  general  Syhem.. 

There  are,  in  that  fmall  Treatife,  Rules  fufficient,  inalmoh  all  Cafes,  for  Plane 
ObjeCts;  but,  various  Examples  requiring  various  ways  of  applying  them,  he  has 
not  made  it  lo  ufeful  as  it  would  have  been,  had  he,  inhead  of  refering  to  former 
Problems,  fliewn  how  to  apply  it  there.  As,  in  Example  3  rd.  Page  24,  Book  the. 
flrhj.Fig.  21.  We  are  told  to  make  CB  reprefent  a  Line,  equal  to  that  which  is? , 

C  c,„;  repre-_ 
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rcprefented  by  CA  (by  Prop.  15.)  Now,  I  queftion  that  one  Per  foil  in  fifty  (who 
underftands  the  whole)  ever  Law  the  lead  Affinity  between  the  two  Examples; 
the  different  foliations  of  the  Lines  makes  it  a  very  different  Operation,  though 
built  on  the  lame  Proportion  of  Euclid. 

RefpeCting  plane  Objects,  only,  Perfpedtive  is  foon  acquired  ;  knowing  how  to 
-delineate  Figures  in  horizontal  Planes,  it  is  the  fame  in  any  other;  having  found 
their  Vanifhing  Lines,  with  their  Centers  and  Diffances;  which  I  have  flrft  fhewn, 
in  Practice  (as  in  Theory)  how  to  find,  in  all  ufeful  Cafes  whatever.  But,  without 
the  embellifhments  of  Mouldings  and  other  architectural  Ornaments,  in  Build¬ 
ings,  &c.  all  the  reft  would  be  to  little  purpofe.  ThatTreatife  comprehends  only 
Perfpe&ive  in  Plano ;  but  1  have,  in  this  Book,  fhewn  how  to  apply  it  in  every  ne- 
cefifary  Cafe  that  can  be  deviled;  and  doubt  not,  to  render  it,  by  that  means,  the 
mod  ufeful  work,  of  the  kind,  yet  publifhed  in  any  Language,  that  we  know  of. 

Brook  Taylor  has,  indeed,  to  his  immortal  Fame  (in  PerfpeCtive)  furnifhed  us 
with  new  and  extenfive  Principles ;  but  his  Work,  at  beft,  is  imperfedt,  and 
greatly  deficient.  His  Theory  is  too  concife,  and  is  not  regularly  digefted.  It  may 
perhaps,  by  fome,  be  objected,  that  I  have  made  too  much  of  the  Theory.  I 
could  have  Laid  much  more,  but  know  not  where  to  curtail  it ;  the  Examples, 
given  for  llluft  ration  rather  than  Demonftration,  I  am  perfuaded,  will  not  be 
found  unneceffary,  to  fome,  or  trifling  to  any.  One  Example,  in  each  Cafe,  to 
fome  Perfons,  would  be  fufficient ;  toothers  there  can  fcarce  be  too  many,  fo  they 
are  various,  and  not  a  repetition  of  the  former.  I  fhall  be  guilty  of  the  fame 
fault  (if  it  be  a  fault)  in  Practice  ;  I  had  rather  lav  too  much  than  not  fay  enough, 
yet  I  would  not  be  tedious  ;  becaufe,  all  that  can  be  Laid,  to  fome,  will  be  too 
little,  or  rather  too  much,  feeing  it  will  be  all  to  no  purpofe.  To  fleer  the  middle 
courfe  is  a  difficulty  not  eafily  obviated ;  but,  it  is  my  fixed  defign  to  aim  at  it ; 
others  muff  determine  how  I  have  fucceeded. 

It  is  the  opinion  of  many  Artiffs,  that  the  whole  of  ufeful  Perfpe&ive  may  be 
comprifed  in  a  little  Compafs;  that  nothing  is  a  greater  difcouragement  to  the 
Rudy  of  it,  than  to  fee  a  voluminous  Work  on  the  Subject.  ’Tis  certain,  that  the 
Principles,  on  which  the  Theory  of  it  is  founded,  are  contained  in  a  very  imall 
Compafs;  and,  I  would  recommend  Brook  Taylor’s  Epitome  for  that  very  reafon, 
which  contains  multum  in  parvo.  Yet,  notwithffanding  that  valuable  Treatife  has 
been  fo  long  publifhed,  it  is,  at  this  time,  but  little  known,  and  lefs  underftood; 
which  is  a  lufficient  reafon,  with  me,  tofuppofe  that  he  has  not  laid  enough  on  the 
Subject.  The  elaborate  Work  of  Mr.  Hamilton  is  fpun  out  to  an  immoderate 
length  ;  yet  to  as  little  ufe  as  the  other.  *Tis  my  Defign,  to  comprife  the  whole  of 
ufeful  Perfpe&i’ve  in  this  Book.  Neither  of  thefe  Authors,  I  am  perfuaded,  had 
either  taught  or  pra&ifed  the  Art  of  delineating  ;  and  confequently,  they  were  not 
qualified  for  treating  it  in  an  eafy  and  familiar  manner  ;  one  great  requilite  in  a 
Work  of  this  kind.  I  have  had  experience  in  both,  and  am  well  convinced,  that, 
to  make  it  ufeful,  it  cannot  be  comprifed  in  fo  little  compafs  as  many  imagine  ;  that 
It  requires  frequent  repetitions  of  the  fame  Leflon,  fomewhat  diverfified,  to  fami¬ 
liarize  the  Rules,  in  various  Cafes;  without  which,  not  one  in  twenty  will  ever 
be  a  Proficient.  Dr.  Taylor  truly  fays,  it  is  much  better  for  the  Student  to  devife 
Examples,  himfelf,  in  particular  Cafes,  than  to  go  through  thofe  of  others  ;  but 
how  few  are  capable  of  doing  fo  ?  nay,  I  find,  many  are  not  able  to  comprehend 
them  at  any  rate,  nor  by  any  means;  and  therefore,  to  make  fuch  a  Work  really 
ufeful,  variety  of  Cafes  and  Examples  muff  be  devifed,  for  PraCtice  and  Experience. 

In  Practice,  our  Author  has  given  fome  Problems,  containing  the  moll  elegant 
and  general  Rules  that  can  be,  notwithffanding  they  are  but  feldom  praCliced  ;  be¬ 
caufe  he  has  not  fhewn,  properly,  how  to  apply  them  :  that  fhall  be  my  care  to  do, 
where  they  can  be  applied  ufefully.  His  Diagrams  are,  in  general,  very  imperfect, 
and  badly  devifed;  ’tis  evident  he  was  no  practitioner  or  delineator,  himfelf,  eien 
in  Plane  Objects  (for  he  has  given  us  no  other).  But,  he  has  departed  from  his, 
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own  Principles,  in  Example  V.  Fig.  19.  Part  II.  having  projected  the  Dodecahe¬ 
dron,  in  Peripedtive,  by  means  of  the  Ichnography  and  Orthography  (as  by  the 
old  Authors)  inftead  of  Vanilhing  Lines  and  Vanifhing  Points;  which  is  much 
more  mafterly,  elegant,  and  perfect ;  and  is  what  the  difference  chiefly  confifts  in. 
Such  Subjedts  are  indeed  of  little  ufe,  except  to  familiarize  us  to  fiud  Vanifhing 
Lines  and  Points  in  all  portions  of  Planes  and  Lines,  to  the  Picture,  and  fituations 
of  the  Objedt,  or  Pidture,  * 

Some  Perfons  arefo  bigoted  to  the  old  Authors,  that  they  cannot  be  reconciled  to 
'the  new  Terms,  by  Brook  Taylor ;  nor  indeed  to  his  new  Principles,  till  they 
find  their  Excellence  by  experience.  It  is  not  to  be  wondered  at.  *Tis  not  eafy 
to  dive  ft  any  Perfon  of  old  habits  and  methods  of  pradtice,  though  ever  fo  abfurd; 
becaufe  it  is  impoffible  that  they  can  fee  the  difference,  at  fir  ft,  and  confequently 
cannot  judge  of  it;  but  it  is  furprizing  that  they  are  not  to  be  prevailed  on  to  try  ; 
and  if  they  do,  it  is  with  Teeming  reludtance,  and  with  a  fixed  refolution  to  prefer, 
and  perfevere  in  their  old  Prejudices.  I  am  as  much  agarnft  capricious  innovations 
in  Science  as  any  Perfon  ;  but,  if  there  be  an  appearance  of  any  acquifition  to  it, 
we  ought,  candidly  and  unprejudiced,  to  make  a  fair  trial  of  their  merits;  without 
which  we  cannot  judge  of  their  Excellence. 

Inrefpedt  of  the  new  Terms  given  us  by  Dr.  Brook  Taylor,  fuch  as  Interfedtion 
of  the  Picture,  Center  of  the  Pidture,  Vanifhing  Lines  and  Points,  &c.  (together 
with  Directing  Plane  and  Line,  which  are  moft  effential,  in  Theory,  though  but 
of  little  ufe,  ici  Pradtice)  I  am  of  opinion  that  no  better  Terms  could  pofiibly  be 
deviled  ;  nor  any  other  fo  expreffive  of  what  is  meant  by  them.  How  narrow,  how 
limited  is  the  Bafe  Line  and  Horizontal  Line  (the  only  Vanifhing  Line  known  to 
the  okl  writers  on  Perfpedtive)  when  compared  with  them!  What  difference 
is  there,  either  in  Theory  or  Pradtice,  between  the  horizontal  Vanifhing  Line  and 
any  other,  of  Planes  perpendicular  to  the  Picture?  None  at  all,  feeing,  they  have 
the  fame  Center  and  Diftance  (Th.  4.);  nor  indeed  in  any  other,  except  in  finding 
them  ;  the  Pradtice,  in  all,  is  the  fame,  in  every  refpedt. 

It  was  impoffible  for  him  to  make  the  Principles  of  Perfpedtive  general,  but  by 
general  Terms;  which  does  not  regard  any  Pofition  either  of  the  Pidture  or  of  the 
Original  Plane,  fince  all  Planes  (fimply  as  Planes)  are  the  fame.  The  Interfedtion 
of  the  Pidture  includes  every  Interfedtion  whatever,  as  well  as  the  Bale  Line,  and 
they  are  all  of  the  fame  ufe.  Vanifhing  Line  is  uot  only  general,  but  is,  at  the  fame 
time,  fo  fimple  and  expreffive,  that  it  conveys  its  utility  at  once  to  the  Mind. 

In  the  fecond  Theorem  of  the  firfl  Book,  it  is  proved,  that  parallel  Right  Lines, 
however  fituated,  appear  to  approach  towards  each  other  ;  and,  confequently,  if 
they  are  produced,  infinitely,  they  will  appear  to  meet,  and  vanifh,  in  a  Point  at  an 
infinite  Diffance.  So  likevvife,  parallel  Planes  appear  to  meet  each  other,  and  to 
vanifh  in  a  Right  Line,  (fuppofed  to  be  infinite)  or,  properly,  in  a  Point. 

Now,  if  this  Theorem  be  well  confidered  and  underltood  (together  with  the  fore¬ 
going)  it  will  be  found  to  be  the  foundation  of  the  new  Principles  of  Perfpedtive. 
For  if  a  Plane  be  fuppofed  to  pafs  through  the  Eye,  parallel  to  any  Plane,  whatever, 
or  any  number  of  parallel  Planes,  and  being  produced,  or  continued  till  they  are 
loft  to  fight,  they  will  all  appear  to  unite,  and  to  meet  the  Plane  palling  through 
the  Eye,  at  an  infinite  Diftance. 

But,  if  the  Ey£  be  in  the  continuation  of  a  Plane,  the  whole  of  that  Plane  is  loft 
to  fight,  and  appears  but  a  Right  Line  (Art.  3.  of  a  Plane,  P.  41,)  And,  the  In¬ 
terfedtion  of  two  Planes  is  a  Right  Line,  (Ax.  3.)  Wherefore,  it  a  Plane  (which 
may  be  confidered  as  the  Pidture)  be  fituated  any  how;  the  Line,  in  which  this 
imaginary  Plane  would  cut  the  Pidture,  is  that  in  which  the  parallel  Planes  unite, 
and  vanifh;  confequently  it  reprefents  an  infinite  Diftance;  and  confequently, 
the  Line,  fo  produced,  is  their  Vanifhing  Line  ;  for  they  cannot,  if  continued  in¬ 
finitely,  appear  to  go  beyond  it. 
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Hence,-  tb of<5  Planes  -are*;  very  aptljr,  faid  to;  vanifh',  they-  being*  loft  to  .fights 
There  foresail  Parallel  Planeshave  the  fame  Vanifhing. Line.  (Theo.  3rd.). 

Alfo,  if  a  Right  Line  be  fuppofed  tcrpafs  through  the  Eye  parallel  to  any  num¬ 
ber  of  Lines,  thfey  will  appear  to  converge  towards  that  Line,  and  to  meet' it  in 
one  Point,  at  an  infinite  Diftance  (Theo.  II.  Diredt  Vifion.)' 

Wherefore,-  if  this  Right  Line  from  the  Eye  cuts  a  Plane,  any  how  fituated,  it 
will  cut  the  Plane  in  a  Point  only  ;  which  reprefents  a  Point  at  any  Diftance 'what¬ 
ever,.  in  that  .diredlion,  and  confequently,  it  reprefents.  the  Point  in  which  the 
Lines,  parallel  to  it,  converge;  which  is  infinite.  Therefore,  it.  is  their  Vanifhing 
Point ;  for,  .they  are  loftf  to  fight  before  they  appear  to  reach  it,  feeing  it  is  infinite. 

And,  iince  the  Line,  producing  that  Point,  paftes  through  the  Eye,  the  whole 
Line  is  loft  to  fight,  feeing  that  one  Extreme  is  at  the  Eye;  and  the  Extremes  of 
Lines  are  Points.  Therefore,  the  Point,  in  which  it  cuts.  the.  Picture,  is  its  whole 
Reprefentation  and  confequently,  all  Lines,,  parallel  to  it,  tend  . to  that  Point. 

Now  I  mu  ft  own,  that  I  cannot  conceive  any  Term  fo  fit  to  exprefs  that  Line,  or 
Point,  in  which  parallel  Planes,  or  Lines,,  meet  each  other,  as  Vanifhing  Line,  and 
Vanifhing  Point ;  becaule  they  are  truly  faid  to  vanifh  in  them.  For  the  fame 
reafon,  perhaps,  Mr.  Noble,  the  laft  writer  on  Perlpedtive,  (except  Ferguflon)  has 
made-ufe  of  the  Terms  Etitering  Line,  and  Entering  Point ;  feeing  that,  the  Plane,  „ 
or  Line,  begins  -at  the  one  and  vanifhes  in  the  other.  Had  this  Author  been  the  im 
ventor  of  thofe  Principles,  I  fhould  not  have  found  fault  with  the  Names  he  ha| 
given  them  ;  but,  fince  there  were  Names  already  given,  by  the  Author,  which  are 
more  fignificant,  I  muft  blame  even  an  attempt  to  alter  them  ;  becaufe,  a  multiple 
city  of  Names,  for  the  fame  Thing,  occafions  a  confufion  of  Ideas,  in  the  Mind,  of 
their  fignification  and.uie  ;  and  cannot  pqftibly  be  .of  advantage  to  the  Science. 

In  the  procefs  of  this  Book,  after  fome  neceftary  obfetvations,  on-  the  proportion 
of  the  Picture,  the  Height  and  Diftance  of  the  Eye,.  &c.  in  the  third  Sedtion,  L 
have,-,  fir  ft,  fhewn  how  to  determine  on  the  Pofition  of  the  Pidlure,  in  refpedt  of  the 
Objedl  and  the  Eye,  the  Station  being  previoufly  determined;  then,  how  to  pre¬ 
pare  the  Picture,  .  for  Pradtice, ..  according  to  the.  Principles  contained  in  the  - 
foregoing  Theory.  . 

The  Pidlure  being  prepared,,  the  Situation  and  Diftance  of  the  Objedt,  and  the 
Pofition  of  the  Pidlure  being  determined,  the  following  Problems,  in  that  Sedtion,  . 
fhew  -how  to  find  the  Interfedlions-and  Vanifhing  Lines  of  Plaues,  in  all  Pofitions 
t©  the  Pidlure,  if  they  are  not  parallel'  to  it  (for  all  fuch  have  no  Vanifhing  Line. 
TheOi.  i  ft.)  with  their  Centers  and;Diftances. .  Then*  to  fix  the  Vanifhing  Points  of 
certain  Lines  in  thofe  Planes,  and  determin&their  Diftances;  .by  which, .the  Lines* 
vanifhing.  in  them,  are  proportioned.  .. 

The  Pofition,  Situation*  and  Diftance.  of  the.  Pidlure- (in  refpedt  of  the  Objedland- 
the  Eye)  being  determined,  the  Original  Lines,  in  the  Objedts,.  are  produced- 
(if  necellury*  and  not  parallel  to  the  Pidlure)  ,  to  their  Interfering  Points ;  which . 
are  always  found  in  the  Interiedfion  of  the  Plane  they  are  in  (Theo.-  10th)  or  being 
much  inclined  to  the.  Pidlure  they  do  not,  perhaps,  fall  within  the  compafs  of  the 
Pidlure  ;  then,  other  expedients  are  u fed,  to  find  the  reprefentation  of  fome  prin;- 
cipal  Point  in  the  Line,  from  which  Point,  .the  indefinite  Reprefentation  is  drawn 
(Theo.  :2  th.)  And  laftly,  the  finite  Parts,,  which  reprefent  certain  portions  of  - 
Lines  in  the-. Original  Qbjedtrare  determined,  byTheorem  1 3  th ;  by  which  means,., 
the.  Objedt  is  completed;  proceeding  from  one  Plane,  or  Face  of  the  Objedb,  to^ 
another  ;  drawing  all  the  Figures^in  each,  by  means  of  their  refpedlive  Vanifhing 
Lines.  Each  two  adjoining  Faces,  having  one  Line  common  to  both,  the  Vanifh- - 
ing .Point,  .of  that  Line,  is  in  both  Vanifhing  Lines  (Theo.  10th)  confequently,, 
it  is  in.  their  common  Interfeftion  (Cor..  2nd.  Theo.  7  th.)  by  the. help  of  which,, 
the- Vanifhing  Lines,  of. contiguous  Faces  are  determined.:. 
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In  Se&ion  4th,  I  have  briefly  illiiftrated  all  the  remaining,  practical,  Problems  in 
Brook  Taylor’s  Eflfay,  refpeCting  the  proportioning  of  Right  Lines,  perfpe&ively, 
and  ffiewn  their  great  and  extenfive  utility  ;  each  of  which,  founded  on  the 
moft  folid  and  permanent  Principles,  is  of  immenfe  value.  For,  without  know¬ 
ing  the  whole  of  PerfpeCtive,  or  practicing  by  its  Rules,  rigidly,  an  Artift,  who  is  ac- 
cuftomed  to  Iketch,  by  fight,  whatever  he  fees  before  him,  with  teeming  accuracy, 
may,  by  tfaefe  Problems,  rectify  any  errors,  in  right  lined,  or  circular.  Plane  Ot> 
je&s,  from  the  known  proportion  of  one  part  to  another  ;  the  affinity  of  the  Planes 
and  Lines  to  each  other,  being  known,  and  the  ratio  of  one  Part  to  another; 
which,  may  frequently  be  obtained,  when  the  true  meafures  of  thofe  Parts  cannot. 

Thefe  Problems  contain  all  the  Rules  neceflTary  for  Practice.  They  may  be  com¬ 
pared  to  the  five  fundamental  Rules  in  Arithmetic,  by  which  all  others  are  worked  ; 
and,  a  Perfon  might,  with  as  much  propriety,  imagine  that  he  had  given  Arith¬ 
metic  enough,  for  every  Occafion,  in  thofe  Rules,  as  Brook  Taylor  had  of  Per¬ 
spective,  in  his  firft  Eflay  ;  whereas,  the  Rules,  he  has  there  given,  are  no  more 
-than  the  Elements  of  pradical  PerfpeCtive. 

This  SeCtion  contains,  alfo,  various  Expedients;  viz.  for  deterrpihing  Vaniffi- 
ing  Points,  when  they  fall  beyond  the  limits  of  the  Picture,  geometrically  and 
arithmetically,  i.  e.  to  determine  their  Diftance  from  the  Center  of  the  Vaniffiing 
Line  and  from  the  Eye,  both  which  are  necelfary  to  be  known  ;  how  to  draw  Lines 
to  a  Vaniffiing  Point  which  is  beyond  the  bounds  . of  the  Picture,  &c. 

^  I11  SeCtion  5  th,  thofe  Rules  are  applied  to  real  ufe,  in  delineating  all  kinds  of 
Plane  Figures;  and,  on  Planes  in  various  Pofitions.  Firft,  by  means  of  the 
Figure  being  geometrically  drawn,  in  the  Original  Plane.  Secondly,  without  it, 
by  their  known  Proportions,  their  pofition  to  the  Picture,  and  the  properties  of  the 
Figure,  being  regular. 

In  the  6  th  SeCtion,  from  Plane  Figures,  I  have  proceeded  to  Solids,  compofed 
of  Planes,  of  various  Figures ;  and  in  various  Pofitions. 

In  the  yth,  I  have  applied  them  to  ftreight  Mouldings,  compofed  of  Planes  and 
cylindrical  Surfaces,  in  Cornices,  Entablatures,  &c. 

SeCtion  the  8  th  treats  of  curve  lined  ObjeCts,  in  general. 

The  9  th  ffiews  how  to  apply  the  whole  to  compound  ObjeCts,  in  regular  pieces 
of  Architecture,  and  Buildings  of  various  kinds. 

The  1  oth  is  for  internal  Views,  and  horizontal  Pictures,  in  Ceiling  Pieces,  &c. 

The  1 1  th  is  adapted  for  the  particular  Profeftions  of  Cabinet-makers,  Coach- 
makers,  &c.  and  for  Machines,  in  general. 

The  1 2th,  and  laft,  is  on  inclined  Pictures  and  Planes,  in  general;  and,  applied 
to  Fortification,  or  military  Architecture. 

N.  B.  A  Scale  of  equal  Parts  is  always  adapted,  or  determined  on,  of  the  Propor¬ 
tion  we  intend  to  delineate  the  ObjeCts,  on  the  Picture. 

*  *  The  methods  of  making  Scales,  for  various  purpofes,  are  given  in  the  Ap¬ 
pendix  to  my  Treatife  of  Geometry, 
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A  preparatory  and  elementary  INTRODUCTION,  to  the 
PRACTICE  of  PERSPECTIVE. 

AS  this  Book  is  intended  for  a  compleat  practical  Treatife,  I  have  treated  it  in 
fuch  a  manner  (in  this  Section)  as  if  no  Theory,  or  Elements,  had  been  given, 
tor  which  reafon,  I  have  defined  a  few  more  Terms,  which  are  fuited  to  Practice 
only;  as  there  are  feveral  Terms  in  the  theoretic  Lift  which  may  be  omited  here  ; 
and,  there  are  alfo,  in  Practice,  feveral  which  are  not  ufeful,  in  Theory.  I  have 
deduced  from  the  Definitions  fuch  ufeful  Leflons,  which,  if  carefully  attended  to, 
will  contain  all  the  neceflary  Theory  for  a  Practitioner. 

*  * 

PERSPECTIVE,  is  the  Art  of  delineating  the  true  Reprefentations  of  Objects, 
on  a  Plane  Surface,  by  geometrical  Rules;  according  to  the  Pofition,  and  Diftance 
of  the  ObjeCts,  in  relpeCt  of  the  Picture  and  of  the  Eye.  (See  the  Apparatus.) 

The  Perspective  Representation  of  an  Object,  is  the  SeCtion  of  the 
Pyramid  of  Rays,  A  El,  by  a  Plane,  in  any  Pofition;  which,  is  the  SubjeCt  of 
this  Third  Book.  For,  the  Picture  of  every  ObjeCt,  truly  delineated  in  Perfpec- 
tive,  is  fuppofed  to  be  fo  fituated,  in  refpeCt  of  the  ObjeCt  and  the  Eye,  that  if 
Vifual  Rays,  or  Threads,  i.  e.  if  Right  Lines  were  drawn  from  each  Angle,  or 
other  Point  in  the  ObjeCt,  to  the  Eye,  they  would  pafs  through  the  correfponding 
Points  in  the  Reprelentation,  on  the  Picture. 

As  E  A,  EB,  EF,  &c.  cut  the  Pictures  in  a ,  b,f ;  a,  b,  f,  &c.  which  are,  there¬ 
fore,  the  PerfpeCtive  Reprefentations,  of  the  Points,  A,  B,  F,  &c.  on  each  Picture. 

It  is  evident,  that  the  PerfpeCtive  Reprefentation  of  an  ObjeCt  is  nothing  more 
than  the  Figure  projected  on  a  Plane,  by  its  InterfeCtion  with  the  Vifual  Rays  from 
the  Eye  to  the  ObjeCt;  wherefore,  the  whole  bulinefs,  of  practical  PerfpeCtive,  is 
to  find  the  true  Figure  of  the  SeCtion  of  the  Rays,  in  all  Pofitions,  whatever,  of 
the  Picture  (which  is  considered  as  the  interfeCting  Plane)  and  in  every  fituation 
of  the  ObjeCt,  or  of  the  Eye. 

In  order  to  which,  it  is  neceflary  to  reconfider,  well,  the  conftruCtion  of  the 
elementary  Planes;  as  in  Plate  IV  ;  or,  to  make  them  more  familiar,  I  have  given 
*  another,  which  is  better  fuited  for  Practice ;  as  they  are  the  foundation  of  the  whole, 
-  and  the  origin  of  all  the  Lines  and  Points  ufed  in  Practice.  Alfo  the  general  In¬ 
troduction  to  this  Work  fhould  be  attentively  perufed,  and  tolerably  well  under- 
ftood,  by  every  one  who  would  be  a  Proficient  in  the  Practice  of  PerfpeCtive. 

Let  BFIL  be  an  Original  ObjeCt,  reprefenting  a  Building,  and,  ES  a  Spectator, 
viewing  that  ObjeCt,  from  the  Point  of  View  E  (the  Eye.) 

It  is  manifeft,  that  whilft  the  Eye  remains  fixed,  in  that  Point,  the  ObjeCt  can¬ 
not  vary  in  its  Appearance.  But,  it  is  alfo  obvious  and  demonftrable,  that  every 
different  SeCtion  of  the  Pyramid  of  Rays,  by  a  Plane  in  different  Pofitions,  will  ex¬ 
hibit  a  different  Picture;  fo  very  different,  indeed,  they  may  be,  that  they  can 
fcarcely  be  fuppofed  to  be  Reprefentations  of  the  fame  ObjeCt,  much  lefs  from  the 
fame  Point  of  View  and  Pofition  of  the  ObjeCt,  when  viewed  direCt. 

Compare  the  Pictures,  MN  O  P  and  OP;  how  different  are  the  Images  of  the 
fame  ObjeCt,  to  each  other.  The  one,  on  MN  OP,  has  the  Reprefentation, 
b  gf  dc,  of  the  end  of  the  Building,  BFC,  fimilar  to  the  Original,  in  every  re¬ 
fpeCt;  the  Reprefentation,  a  hgb,  of  the  Front,  AHGB,  is  diftorted,  and  drag’d 
out  to  a  prepofterous  length,  when  the  Eye  is  oppofite  to  it  ;  whilft  the  other 
Picture  exhibits  a  pleating  and  natural  Appearance,  in  almoft  any  Point  of  View, 
but  mod  fo  in  the  true  one.  Yet,  both  Pictures  affeCt  the  Eye  alike,  in  the  true 
Point  of  View,  and  appear  the  fame  as  the  Original  ObjeCt,  itfelf;  each  Line,  Plane, 
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or  Figure  (it  is  evident)  being  feen  under  the  fame  Optic  Angle  as  in  the  Objea. 
Confequently,  the  Pidture  being  a  true  Perfpective  Reprefen  tation  of  the  Original, 
if  it  had  likewise  the  fame  degree  of  Colour,  Light  and  Shade,  it  would  not 
be  poffible  for  the  Eye,  at  E,  to  diftinguifh  whether  the  Image  (a  if  c ,  or  a  i  fc) 
delineated  on  a  Plane,  or  the  Objed  ltlelf  (A  I  F  C)  was  prefented  to  view. 

Having,  thus  clearly,  explained  what  Perfpedive  is,  I  fhall  next  define  all  the 
pradical  Terms,  by  means  of  which,  the  whole  procefs  is  performed,  and  the  Re- 
prefentations  effected, 

Let  the  Plane  A  IK  B  (which  may  be  fuppofed  the  Pidure)  be  raifed  up  into  a  PI.  VIIL 
vertical  Pofition,  i.  e.  perpendicular  to  the  Plane  it  is  fixed  to  ;  which  is  the  mod  Fig.  37, 
natural,  mod  general,  and  convenient  Pofition.  JSIo.  i. 

Alfo,  raife  up  the  Plane  G  K  I  H,  parallel  to  the  Pidure.  This  Plane  is  called, 
the  Direding  Plane  (Def.  4.)  and  is  very  ufeful,  in  Theory.  In  it,  the  Eve  is 
always  fuppoled  to  be,  as  at  E;  and  if  the  Plane  NIKL  be  turned  down,  parallel 
to  ABGH,  the  Line  IK  meeting  I  K,  in  the  Directing  Plane ;  then,  EC  is  the 
Didance  of  the  Eye  from  the  Pidure  (equal  FD);  and  E  F,  (equal  CD)  is  its 
height  above  the  Plane  ABGH,  on  which,  the  Spefiator  (EF)  is  fuppofed  to  dand. 

Therefore,  at  whatever  Didance  the  Eye  is  from  the  Pidure  (as  E  C)  a  Plane 
GKIH  is  fuppofed  to  pafs  through  the  Eye,  parallel  to  the  Pidure. 

The  Plane  V  being  turned  up,  perpendicular  to  the  Pidure,  is  confidered  as  a 
part  of  the  prime  or  chief  Vertical  Plane;  and,  N/A'L  is  called  the  Horizontal 
Plane;  both  which  are  fuppofed  to  pafs  through  the  Eye,  at  E. 

N.  B.  This  ConftruCfion  of  the  elementary  Planes,  fo  eflential  in  Theory,  is,  alfo,  very  neceffary  to  be 
well  confidered  by  every  Practitioner,  who  may  not  have  an  inclination  to  go  through  the  Theory; 
he  will,  molt  certainly,  find  his  account  in  it. 

DEFINITIONS. 

DEF.  A.  The  GEOMETRICAL,  or  GROUND  PLANE  is  that  Plane  on 
which  an  Original  Objed,  intended  to  be  delineated,  is  leated. 

AsGHZZ;  on  which  the  Plans,  ACDF  and  X  Y  Z  (fuppofed  to  be  the 
Seats  of  fome  Objeds)  are  geometrically  drawn,  which  are  to  be  reprefented  on 
the  Pidure,  AIKB. 

On  this  Plane  is  always  drawn,  or  fuppofed  to  be  drawn,  the  Figures  of  the  Seats  or  Plans  of  Ob¬ 
jeCts  fituated  on  it,  in  their  true  geometrical  Proportion,  according  as  they  are  fituated,  in  refpeCt  of 
each  other  and  of  the  Picture  ;  and  they  are  fin  common  PerfpeCtive)  always  underftood  to  be  beyond 
the  PiCture. 

In  the  Apparatus,  the  Plane  ZSZ  is  the  Ground  Plane,  reprefenting  the  real  Ground,  on  which  the 
Obj  eCt,  BFIL,  ftands.  The  ReCtangle  AB  CL  is  its  Plan,  or  Seaton  the  Ground  Plane. 

Note.  If  the  ObjeCt  ftands  on  a  Floor  or  T able,  &c.  it  is  confidered  as  the  Ground  Plane. 

DEF.  B.  The  GROUND  LINE,  or  BASE  LINE,  is  a  Right  Line  on  the 
Pidure,  drawn  parallel  to  its  Top  and  Bottom,  i.  e.  parallel  to  the  Horizon. 

As  AB,  Fig.  37.  No.  1  and  3.  (See  Interfedion.  Def.  7.  in  the  Theory.) 

The  Plane  AIKB,  being  ereCted,  reprefents  the  PiCture,  and  ABZZ,  being  horizontal,  is  confidered 
*s  the  Ground  Plane.  Therefore,  the  Line  A  B  is  the  InterfeCtion  of  the  PiCture  with  the  Ground  Plane. 

And,  fmce  all  ObjeCts  which  are  to  be  reprefented,  on  the  PiCture,  are  fuppofed  to  be  beyond  it,  they  muft 
receflarily  appear  above  the  Line  of  InterfeCtion ;  for  which  reafon,  it  is,  very  properly,  called  the 
Ground  Line. 

Note.  On  the  Ground  Line  is  applied  all  the  meafures,  geometrically,  of  all  Figures  (as  Plans,  &c.) 
of  ObjeCts  on  the  Ground  Plane,  to  be  delineated  ;  and  frequently,  for  other  horizontal  Planes,  whofe 
InterfeCtion  with  the  Picture  is  not  given  or  drawn. 

N.  B.  Of  tbefame  ufe  is  the  InterfeClion  of  any  other  Original  Plane  with  the  PiCture,  viz.  for  propor¬ 
tioning  Lines  and  Figures  drawn  on  that  Plane. 

DEF.  C.  The  HORIZONTAL  LINE,  is  a  Right  Line  drawn  parallel  to  and 
above  the  Ground  Line  ;  as  ML.  (See  Vanifhing  Line  Def.  8  ;  or  G.) 

The  Horizontal  Line  is  called  fo  by  way  of  eminence,  or  for  diftinCtion  from  all  other  horizontal 
•  Lints,  being  the  firft,  or  principal  Vanifhing  Line  ;  from  its  fixed  and  determined  Pofition  and  Diftance, 
all  ether  Vanifhing  Lints,  whatever,  are  determined  ;  the  Vertical  Line  is  determinable  without  it. 
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N.  B.  Its  Diftsnce  from  the  Ground  Line  is  always  equal  to  the  height  of  the  Eye  from  the  Ground,  be¬ 
ing  conlidcred  as  a  Plane,  on  which  the  Objed,  to  be  delineated,  is  feated.  So  that,  whether  we  be 
fiting,  {Gilding,  or  elevated,  the  height  of  the  Eye,  from  the  Ground  Plane,  being  determined,  and 
A£,  or  DC,  being  made  equal  to  it  (by  the  Scale  of  Proportion)  NL  drawn  through  the  Point 
E,  or  C,  parallel  to  A  B,  is  the  Horizontal  Line;  or  Vanifhing  Line  of  horizontal  Planes. 

Note.  It  is  fuppofed  (in  Theory  )  to  be  produced  by  a  horizontal  Plane  (N  IK L)  palling  through  the  Eye 
and  cuting  the  Pidure,  in  N  L,  their  mutual  Interfedion. 

DEF.  D.  The  VERTICAL  LINE,  is  a  Right  Line  drawn  at  right  angles  with 
the  Horizontal  and  Ground  Line  ;  cuting  the  Picture  into  two  equal  Parts, 
perpendicularly.  As  E  D.  (See  Def.  II.) 

DEF.  E.  CENTER  of  the  PICTURE  (or  POINT  df  VIEW)  is  the  Point  C, 
in  which  the  Horizontal  and  Vertical  Lines  cut  each  Other.  (See  Def.  16  and  17.) 

•  t  , 

N.  B.  The  real  Point  of  View  is  the  place  of  the  Eye,  where  it  ought  to  be  fixed  when  viewing  a  per- 
fpective  Picture.  The  Point  C,  on  the  Piflu  e,  oppofite  to  it,  where  a  Perpendicular  from  the  Eye 
would  cut  the  Pidure,  is,  therefore,  its  Center;  and  is,  generally,  underftood  to  be  the  Point  of 
Sight;  i.  e.  to  which  the  Eye  mull:  be  oppofite. 

Hence,  if  the  Center  of  the  Pidure,  C,  be  firft  determined  (as  it  frequently  is)  then  a  Right  Litfe 
drawn  through  C,  parallel  to  the  Horizon*  as  L  M,  is  the  Horizontal  Line  ;  and*  another  Line*  dfatfn 
through  C,  perpendicular  to  it,  as  ED,  is  the  Vertical  Line. 

DEF.  F.  PARALLEL  of  the  EYE.  If  EC  be  taken,  in  the  Vertical  Linqr 
equal  to  the  Diftance  of  the  Pi&ure  ;  and,  through  the  Point  E  (Which  is  con - 
fidered  as  the  Eye)  if  a  Right  Line  be  drawn,  parallel  to  the  Horizontal  Line, 
as  IK,  it  is  called  the  Parallel  of  the  Eye,  of  horizontal  Planes.  (See  Def.  9.) 

DEF.  G.  VANISHING  LINE,  of  any  Original  Plane,  is  a  Right  Line  on  the 
Pifture,  fuppofed  to  be  produced  by  an  imaginary  Plane  paffing  through  the 
Eye,  or  Point  of  View,  parallel  to  the  Original  Plane  ;  the  Line,  in  which  fuch 
a  Plane  would  cut  the  Pidure,  is  the  Vanifhing  Line  of  that  Original  Plane. 

COR.  Hence,  the  Horizontal  Line  is  the  Vanifhing  Line  of  the  Ground  Plane, 
and  all  other  horizontal  Planes. 

For,  it  is  produced  by  a  horizontal  Plane  (N  IK L)  paffing  through  the  Eye,  and  cuting  thePidure. 

COR.  2.  And  hence,  all  Planes,  which  are  parallel  between  themfelves,  (but,  not 
to  the  Pidure)  have  the  fame  Vanilhing  Line-f** 

For,  there  can  be  but  one  Plane  paffing  through  the  Eye  parallel  to  them  all;  and  fince  it  can 
produce  but  one  Line  on  the  Pidure,  by  its.  interfedion  with  it,  that  Line  is,  confequently,  the 
Vanifhing  Line  of  them  all. 

N.  B.  The  Vanifhine  Line,  and  the  Parallel  of  the  Eye,  of  any  Original  Plane,  are  parallel  to  thelriter- 
fedion  of  that  Plane  with  the  Pidure 

Therefore,  L  M,  the  Horizontal  Line,  and  I  K,  the  Parallel  of  the  Eye,  of  horizontal  Planes, 
are  both  parallel  to  A  B,  the  Ground  Line ;  which  is  the  Interfedion  of  the  Ground  Plane,  with 
the  Pidure. 

N.  B.  2.  Original  Planes  which  are  parallel  to  thePidure  have  no  Vanifhing  Line,  nor  Interfedion  §. 

DEF.H.  VISUAL  RAY  is  a  Right  Line  fuppofed  to  be  drawn  from  the  Eye 
to  any  Point  in  an  Original  Objed. 

Let  the  Pidure,  A I  K  B,  be  turned  up  into  a  vertical  Pofition  ;  and,  let  the  Plane  W  be  turned  over, 
till  C  coincides  with  the  Center  of  the  Pidure  ;  then  will  E  coincide  with  the  Eye,  or  Point  of  View  (E) 
if  the  Direding  Plane,  GE  H  f  be  turned  up  parallel  to  the  Pidure. 

Let  the  Plane  A  F  DC,  on  the  other  Side  of  the  Pidure,  be  alfo  turned  over,  till  it  falls  into  the  fame 
Plane  "with  W.  Then,  the  Right  Lines  E  A,  EB,  !£  C,  are  Vifual  Rays  from  the  Eye  (E)  to  the  Ori¬ 
ginal  Points,  A,  B,  and  C,  on  the  other  fide  of  the  Pidure  ;  which,  by  their  Interfedionswith  the  Pic¬ 
ture,  give  the  Reprefentations  a,  b,  and  c,  of  the  Original  Points,  A,  B,  and  C,  on  the  Pidure. 


Seethe  Apparatus;  in  which,  the  Threads  EA,  EB,  EF,  EG,  &c.  are  Vifual  Rays;  producing,  by 
their  Interfedions  with  the  Pidure,  the  Reprefentations,  a,  b,  f,  g  ,  and  a ,  b,f,  gy  &c.  of  the  Original 
Points  A,  B,  F,  G,  &c.  in  the  Original  Objed. 

P  M  and  PM  are  the  Ground  Lines  of  thofe  Pidures  ;  VY,  and  CX  are  the  Horizontal  Line6 ;  and, 
CL,  and  0  P  are  the  Vertical  Lines.  C,  their  Interfedion,  is  the  Center,  or  Point  of  View  of  each 
Pidure  ;  for,  the  Eye,  confidered  as  a  Point,  is  oppofite  to  either. 

i  ‘  DEF. 
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DBF.  I.  DISTANCE  of  the  PICTURE  is  the  length  of  the  Perpendicular,  or 
.  the  fhorteft  Line  that  can  be  drawn  from  the  Eye  of  a  Spectator,  in  the  true 
Point  of  View,  to  the  Picture ;  the  Diftance  between  the  Eye  and  the  Center 
of  the  Pidture.  As -EC.  (See  Def.  15  and  i8.) 

!DEF.  K.  INTERSECTING  POINT,  of  an  Original  Line,  is  that,  in  which 
any  Original  Line  (being  produced)  would. cut  the  Pidture. 

B,  P,  and  S,  are  the  interfering  Points  ofXY,  ZY,  and  ZX  of  the  Three  Sides  of  theTriangle  XYZ. 

In  the  Apparatus,  F,G,  and  H,  are  the  Interfering  Points  of  the  Original  Lines,  IF,  HG,  and  F  G. 

IN.  B.  The  Interfering  Point,  of  every  Line,  is  in  the  Interfedf  ion  of  the  Plane  the  Line  is  in,  with  the 
Pidture  (Theo.  io.)  Therefore,  FGH,  drawn  through  the  Interfering  Points  F,  G,  and  H,  is 
the  Interferion  of  the  Plane  F  G  H I.  Alfo,  BG ,  drawn  through  the  interfering  Points,  B  and  G, 

.  of  the  Lines  A  B  and  H  G,  is  the  Interferion  of  the  Plane  A  B  G  H. 


IDEF/L.  VANISHING  POINT,  of  an  Original  Line,  is  that  Point,  on  the 
-Pidture,  in  which,  a  Right  Line,  from  the  Eye  or  Point  of  View,  parallel  to 
any  Original  Line,  would  cut  the  Pidture. 

N,  O,  and  L,  are  the  Vanifhing  Points  of  the  three  fides  of  the  Triangle  X  Y  Z.  C  is  the  Yanifh- 
i  ing  Point  of  the  Lines  AC  and'F  D  ;  and,  M  and  L  of  the  Diagonals  A  E,  BF,  &c. 

IN.  B.  The  Vanifhing  Point,  of  every  Line,  is  in  the  Vanifhing  Line  of  the  Plane  it  is  in.  (Th.  10.) 

Therefore,  a  Right  Line  drawn  through  V  and  W,  the  Vanifhing  Points  of  IF  and  GF,  is  the  rr>' 
Vanifhing  Line  of  the  Plane  FG  H  I.  *  4S*  1 5- 

Alfo,  RW,  drawn  through  the  Vanifhing  Points,  Y  and  W,  is  the  Vanifhing  Line  of  the  Plane 
BFCj  in  which,  the  Lines’ BC,  or  GD,  and  GF,  are  fituated. 


&OR.  All  Lines  which  are  parallel  amongft  themfelves  have  the  fame  Vanifhing 
Point  except  they  are  parallel  to  the  Pidture ;  in  which  Cafe  they  have  no 
Vanifhing  Point  (Cor.  to  Theo.  i.) 

For,  EV,  producing  the  Vanifhing  Points,  C  and  V,  on  both  Pirures,  being  parallel  to  AB,  is 
confequently  parallel  to’GH,  FI,  &c§.  and,  fince  it  can  produce  but  one  Point  on  each  Pidlure, 
that  Point  is,  confequently,  the  Vanifhing  Point  of  them  all,  by  the  Definition. 

.Alfo,  EW,  being  parallel  to  FG  and  H  I,  produces  their  Vanilhing  Point,  W. 

In  the  Apparatus,  V  is  the  Vanifhing  Point  of  all  the. Lines  AB,  G  H,  and  FI:  Y  is  the  Vanifhing 
,‘PointofBC,  and  GD,  &c.  and  W,  of  the  Lines  GF  and  HI;  on  the  Pidture  M  N  O  P. 

The  Vanifhing  Point  of  F  D  is  out  of  the'  Pidture,  below  the  Ground  Line. 

In  the  Pidture  MNOP,  C,  its  Center,  is  the  only  Vanifhing  Point;  viz.  of  the  Lines  AB,  GH,  Sic. 
*to  which  E  C  is  parallel.  For  they  are  perpendicular  to  that  Pidture. 

All  the  other  Lines  in  the  Original  Objedt,  in  the  Plane  BFC,  are  parallel  to  that  Pidture  ;  and  there¬ 
fore,  they  have  no  Vanifhing  Point. 

Alfo,  B  G,  A  H,  &c.  being  parallel  to  both  Pidtures,  have  no  Vanifhing  Point,  on  either. 

<-COR.  2.  Hence,  the  Center  of  the  Pidture  is  the  Vanifhing  Point  of  all  Lines 
'which  are  perpendicular  to  the  Pidture. 

For  EC,  the  Diredt  Radial,  produces  the  Center  of  the  Pidture  (Def.  17.)  and,  becaufe  it  is  per¬ 
pendicular  to  the  Pidture,  it  is  parallel  to  all  Lines  that  are  perpendicular  to  the  Pidture,  and  con¬ 
fequently  it  produces  their  Vanifhing  Point;  by  this  Definition. 

:DEF.  M.  STATION  POINT  is  at  the  foot  of ’the  Spedtator;  or,  it  is  that  Point, 

in  which  a  perpendicular  from  the  Eye  would  cut  the  Ground  Plane. 

If  the  Diredting  Plane,  GH  IK,  be  turned  up,  on  G  H  the  Directing  Line,  perpendicular  to  the  Ground 
’Plane;  E  being  the  Eye,  EF  perpendicular  to'G  H,  cuts  it  in  F,  the  Station  Point;  and  EF  is  the 
height  of  the  Eye-above  the  Ground  Plane. 
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DEF.  N.  STATION  LINE  is  a  Right  Line  drawn  from  the  Station  Point,  in 
the  Ground  Plane,  perpendicular  to  the  Ground  Line  ;  or,  it  is  the  Interfedlion 
of  the  Vertical  Plane -f,  with  the  Ground  Plane.  As  FD,  produced.  ^  5. 
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Containing  fome  preliminary  obfervations,  concerning  the  Proportion 
and  Portion  of  the  Fidture;  of  the  Height  and  Diftance  of  the 
Eye,  &c.  Secondly,  How  to  prepare  the  Picture,  for  Practice. 
Thirdly,  How  to  find  Vanifhing  Lines,  in  all  common  Cafes ;  and 
to  fix  the  Vanifhing  Points,  of  Lines  in  all  Pofitions,  in  refped 
of  each  other  and  of  the  Picture. 

IT  may  appear  fomewhat  ftrange,  and  unaccountable  to  many,  of  what  ufe  are  all 
the  imaginary  and  elementary  Planes  in  delineating  Objects ;  or  how  fo  many 
Planes,  cuting  each  other,  can  pofiibly  be  applied,  in  Pradtice ;  feeing  that,  the 
Plane  or  Pidture,  on  which  the  Objedt  is  delineated,  is  the  only  real  Plane  made 
-ufe  of.  It  may  alfo  be  a  matter  of  wonder,  how  a  Vifual  Ray  can  be  drawn  from 
an  Objedt,  which  is  beyond  the  Pidture,  to  the  Eye,  on  this  Side ;  by  means  of 
which,  it  is  very  obvious  (from  the  Apparatus)  the  Reprefentations  of  the  feveral 
Angles,  &c.  in  the  Objedt,  are  projedted  on  the  Pidture  ;  but  how  this  can  be  ef- 
fedted  in  delineating,  mult  appear  ftrange  to  a  Novice  in  Perfpedtive.  All  which, 
are,  I  prefume,  in  the  following  Pages,  accounted  for,  very  fatisfadtorily. 

The  Art  of  drawing  in  Perfpedtive  has  this  advantage  of  all  other.  It  is  no  a 
random  fketch,  depending  on  the  Hand  and  Eye;  but,  every  Line  (Right  Line  at 
leaft)  may  be  drawn  to  the  utmofl  exadtnefs  ;  and  the  Points,  where  the  Vifual 
Rays  would  pafs  through  the  Pidture,  are  determined,  mathematically  true ;  yet 
may  be  done  by  a  Perf'on  entirely  unacquainted  with  Mathematics,  who  fhall  ad¬ 
here  to  the  Rules  contained  in  the  following  Sedtions. 

It  is  evident,  feeing  that  Vifion  is  conveyed  (tri  m  the  Objedt  to  the  Eye)  in 
Right  Lines,  that  every  Sedtion  of  the  Pyramid  of  Rays  will  appear  the  fame,  to  an 
Eye  in  the  Vertex.  Confequently,  whether  the  Sedtion  be  made  nearer  to  the  Eye 
-or  to  the  Objedt,  whether  by  a  Plane  or  other  Surface,  whether  it  be  diredt  or  an 
oblique  Sedtion,  the  effedt,  to  the  Eye,  is  the  fame ;  but  it  is  obvious,  that  it  can  be  fo 
only  in  that  Point  of  View ;  for,  every  different  Sedtion  has  a  different  Reprefen- 
tation  ;  but,  all  parallel  Sedtions  are  fimilar  Reprefentations.  So  that,  whether  the 
Pidture  be  drawn  by  a  larger  or  a  fmaller  Scale  of  Proportion,  the  Reprefentation 
is  the  very  fame,  except  in  Dimenfions ;  and  fuppofes  the  Sedtion  to  be  made 
farther  from,  or  nearer  to  the  Eye,  the  Vertex  of  the  Pyramid  of  Rays. 

It  may  alfo  be  obferved,  that,  if  the  Vilual  Rays  were  produced  or  continued, 
beyond  the  Model,  they  would  diverge,  fo,  as  to  take  in  a  real  Building,  fituated 
exadtly  as  the  Model,  of  any  Dimenfions.  Which  being  premifed,  it  is  manifeft, 
that  a  Pidture,  delineated,  truly,  by  afcale  of  equal  Parts,  of  any  Proportion,  from 
a  real  or  imaginary  Model,  of  a  Building,  &c.  will  as  truly  reprefent  the  Original, 
as  if  the  full  meafures  of  it  were  applied ;  which  could  not  pofiibly  be  done. 

This  confideration  may  account  for  the  Meafures  applied  in  Pradtice ;  which 
muft  always  be  in  the  fame  Ratio  or  Proportion,  to  each  other,  as  the  real  Meafures 
of  the  correfponding  Parts  in  the  Original  Objedt 

PRELIMINARY  OBSERVATIONS. 

IN  refpedt  of  the  Shape  and  dimenfions  of  the  Pidture,  no  Rules  can  be  preferibed, 
it  is  always  at  the  diferetion  of  the  Artift;  unlefsit  be  proportioned  to  fome  parti¬ 
cular  Place  which  determines  its  Figure  and  Dimenfions.  The  oblong  Redtangle 
is,  in  general,  a  more  agreeable  and  convenient  fhape  than  a  Square;  about  the 
Proportion  of  3  to  2,  i.  e.  if  the  length  be  three  feet,  the  width  may  be  two,  or 
thereabout ;  as  conveniency,  for  taking  in  the  Objedts,  may  require.  Some  Objedts 
•requiring  it  upright ;  others,  and  more  generally,  length- ways. 

a.  Neither 
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2.  Neither  can  a  certain  and  invariable  Rule  be  given,  for  fixing  the  height  of  the 
Eye,  and,  confequently,  of  the  Horizontal  Line.  To  fix  it  to  half  or  a  third  part 
of  the  height,  abfolutely,  would  be  ridiculous  ;  it  muft  ever  be  at  Difcretion,  in 
proportion  to  the  Scale  of  the  Drawing;  a  Landfcape  View,  from  an  Eminence 
may  raife  the  Horizon  to  the  middle  of  the  Pi&ure,  or  higher,  yet  may  be  very 
natural.  In  general,  five  feet,  or  five  feet  fix  inches,  the  natural  height  of  the  Eye, 
is  the  moft  agreeable,  being  moft  accuftomed  to  fee  Obje&s  at  that  height ;  altho’ 
it  may  not  be,  perhaps,  above  one  fourth  or  fifth  part  of  the  height  of  the  Pi&ure. 
Too  low,  in  a  general  View,  is  not  agreeable,  becaufe  the  recedings  of  the  parts 
of  Obje&s,  on  the  Ground  Plane,  are  not  fo  diftinguilhable,  as,  they  approach 
nearly  to  Right  Lines,  with  each  other. 

3;  Refpe&ing  the  Diftance,  fomething  may  be  afcertained.  The  Diftance  of  the 
Pi&ure  is  a  material  Circumftance  which  ought  to  be  well  attended  to  ;  otherwife 
the  whole  performance  may  be  a  difagreeable  Distortion,  inftead  of  a  pleafing  and 
natural  Reprefentation.  The  Diftance  ought  always  to  be  confiderably  more  than 
the  height  of  the  Eye;  although,  Brook  Taylor  and  others,  in  their  Diagrams, 
have  made  it  much  lefs,  which  produces  a  very  bad  effedt  ;  the  Reprefentations  of 
the  receding  parts  of  the  Objedt,  on  the  Ground  Plane,  are,  by  that  means,  drag’d 
out  to  an  immoderate  length.  To  illuftrate  it. 

EX.  Let  A  FEB  be  fuppofed  the  prime  Vertical  Plane,  in  which  the  Eye  is  fituated,  at£.  Let  EC, 
be  its  Diftance  from  the  Pi&ure  ;  of  which,  CD  may  be  fuppofed  a  Seftion. 

This,  I  prefume,  is  eafy  to  conceive  ;  for,  fuppofe  two  Planes  cuting  each  other  at  right  angles,  one 
of  which  is  confidered  as  the  Pifture  ;  the  other,  a  Plane  paffing  through  the  Eye,  perpendicular  to  it. 
Tire  Right  LineCD  being  confidered  as  their  common  Section  ;  and  the  Planes  turned  around  on  it,  as 
an  Axis  (fee  Fig.  8.  Pi.  3*  in  the  general  Introdu£lion)  in  which  revolution,  either  Plane  will  become 
dirett  before  the  Eye,  and  the  other  pafs  through  the  Eye,  curing the  former  in  CD. 

Now,  E  is  fuppofed  the  Eye  of  a  Speftator,  and,  C  the  Center  of  the  Pifture;  EC  is,  therefore, 
its  Diftance.  Let  an  Objedt  be  fuppofed  beyond  the  Pi&ure,  whofeSeat  on  the  Ground  is  A  D. 

If  a  Right  Line,  EA,  be  drawn,  cuting  CD,  the  common  Section  of  the  Pidiurc  and  the  Vertical 
Plane,  in  a  ;  it  is  obvious  that,  to  the  Eye  at  E,  the  rep  refen  tation  of  the  Point  A  will  be  at  a,  on  the 
Pifture;  and  the  length  of  Ground,  between  the  Pi&ure  and  the  Point  A  (equal  DA)  is  reprefented  by 
Da;  For,  E  A  is  a  Vifual  Ray,  from  the  Eye  to  the  Point  A ;  in  which  Diredion,  that  Point  is  feen  } 
and  corifequcntly,  a  is  the  Point  in  which  it  would  pafs  through  the  Pi&ure. 

As  it  may  be  obfervedin  the  Apparatus,  by  placing  the  Eye  in  a  continuation  of  either  Picture  and  the 
Ground  Plane ;  i.  e.  in  the  Line  of  their  common  Seftion,  PM. 

Then  (conftdering  the  Eye  of  the  Spedtator  as  the  Point  E;  and,  A,  or  any  other  Point,  on  the 
Ground  Plane,  anfwering  to  A,  in  the  Figure)  E  A  reprefents  the  Vifual  Ray,  and  a,  the  Point  where 
it  pafles  through  the  Pitture  j  which  is  reprefented  by  the  Right  Line  CD. 

Now,  Da  reprefents  the  length  of  Ground  between  the  Pi&ure  and  the  Point  A,  the  Eye  being  at  E; 
but,  being  moved  to  E,  the  Appearance  of  it  is  at  a ;  and,  the  Point  a  reprefents,  at  that  Station,  the 
Jength  DG  only,  which  is  prepofterous. 

For,  iince  DC  is  the  whole  indefinite  Reprefentation  of  DA,  produced  (Theo.  12.)  and  Da,  a  a 
reprefent  the  finite,  froall  Portions  DG,  G  A,  oniy  ;  confequently,  the  remainder,  aC,  of  the  indefinite 
Reprefentation,  DC,  reprefents  the  whole  of  D  A,  produced  infinitely  beyond  A. 

It  is  evident,  that  the  Point,  a  or  a,  from  either  Station,  is  mathematically  determined  ;  agreeable  to 
Theorem  13th.  For,  DC  being  the  whole  indefinite  Reprefentation  of  DA  (Th.  i2.)the  reprefentation 
of  any  Point,  A,  is  found;  by  making  Da  (or  Da)  to  DC,  as  AD  to  AB  (or  AD  added  to  CE) 
i.  e.  D  a  :  D  C  :  :  A  D  :  A  B,  as  it  is  demonftrated  in  thar  Theorem. 

The  Triangles  A  a  D,  A  £  B,  and  C  E  a  being  fimilar ;  Da:aC::AD:CE;  confequently, 
D  a :  D  a  C  (i.  e.  D  C,  equal  B  E) : :  A  D  :  A  D  +  C  E,  equal  D  B  -(i.  e.  A  B.) 

N.  B.  While  the  Eye  moves  in  the  Diredtion  EC,  the  Indefinite  Reprefentation  DC  remains  the  fame, 
and  the  finite  Parts  (Da  or  D  a)  of  AD  is  continually  varied -f. 

Alfo,  whilft  it  moves  in  the  Direction  E  A  the  finite  part  Da  remains  the  fame,  and  the  indefinite 
Reprefentation  is  varied.  As,  at  e,  the  whole  indefinite  Reprefentation  is  Da,  and  the  finite  part  is  ftill  Da. 

<  Thus,  it  is  evident,  that  the  Height  of  the  Eye  is  produdtive  of  as  great  Diftor- 
tion  as  the  Diftance;  but,  to  determine,  abfolutely,  in  what  proportion  one  ftiall 
be  to  the  other,  is  not  poffible,  as  various  circumftances  may  render  all  fuch  Rules 
exceptionable.  In  general,  the  Diftance  ought  not  to  be  lefs  than  twice  the  Height 
of  the  Eye  (as  at  E)  or,  at  the  leaft,  as  three  to  two  (as  at  E*)  but  there  may  be 
a  neceffity,  in  fome  Cafes,  to  make  it  equal,  or  perhaps  higher,  for  the  coftveniency 
of  Ihewingjfome  particular  parts  of  the  Objedl. 
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Mr.  Kirby  makes  it  a  general  Rule,  for  the  Diftance  not  to  be  greater  than  the 
‘Perpendicular  of  an. equilateral  Triangle,  whofe  Side  is  the  length  of  the  Picture  ; 
nor  lets  than  half  the  Diagonal ;  which  (when  the  Center  of  the  Pidure  is  in  the 
middle)  if  rightly  underflood  and  applied,  will  not  produce  great  Diftortion,  in 
the  Reprefentations  of  Objects  thereon. 

For,  if  S  be  the  Center,  or  Point  of  View,  of  the  Picture  AN  O  B,  the  Diftance 
S  N,  .or  S  O,  may  be  fufficient,  if  there  be  no  Objeds  near  the  Extremes,  at  A  or  B ; 
but  if  there  are,  they  will  be  diftorted  ;  becaufe,  it  is  evident  that  the  Optic  Angle, 
under  which  they  are  feeu,  is.a  Right  Angle,  or  90  Degrees. 

But,  this  Rule,  for  fixing  the  Diftance,  is  fometimes  injudicioufly  adhered  to-; 
xwhen  the  Center,  or  Point  of  View,  is  near  either  Extreme,  as  at  M  or  L ;  in 
-which  Cafe,  efpecially  if. the  View  be  internal,  or  have  Objects  fituated  near  the 
1  other  Extremes  A  or  B,  they  will  be  greatly  diftorted. 

Let  A  S  or  .S  N  he  taken  for  Radius,  and,  on  M,  defcribe  an  Ark  of  a  Circle, 
from  E  to  F.  It  is  manifeft,  that  all  the  part  beyond  that  Circle,  towards  L,  being 
feen  under  an obtule  Angle  (which  the  Eyecannot  poftibly  takein)willbeprepofterous. 

Now,  this  is  fo  very  obvious,  to  a  Perfon  of  any  difcernment,  or  a  fmall  fhare  of 
knowledge  in  Geometry,  that ’tis  needlefs  to  expatiate  longeron  it;  yet,  this  is 
one  principal  reafon,  w*hy  many  Artifts  quarrel  with  Perfpedive,  and  pronounce  it 
deficient.  For,  not  being  acquainted  with  the  Theory,  they  would  have,  on 
every  part  of  the  Pidure,  Objeds  reprefented  as  they  appear;  which  cannot  pof- 
fibly'be,  if  they  are  remote  from  the  Center ;  for  the  reafon  given  above. 

Wherefore,  if  the  Center  of  the  Pidure  be  judicioufly  fixed  (as  at  C)  in  the 
middle  of  the  Pidure  (refpeding  its  length,  only,  not  height)  as  it  ought  always, 
except  in  particular  Cafes,  to  be,  and  C  N  or  C  O  be  taken  for  the  Diftance,  there 
can  no  great  inconvenience  accrue,  efpecially  in  external  Views  j  as  there  will,  very 
.probably,  be  nothing  but  Clouds. reprefented,  at  N,  or  O. 

The  reafon  of  all  this  is  evident.  For,  wherever  the  Center  of  the  Pidure  is 
fixed,  every  part  of  the  Pidure,  ought,  at  the  moft,  to  come  within  a  Circle, 
whofe  Radius,  of  Semi-diameter,  is  its  Diftance. 

I  ftiall  however  give  one  general  Rule  ;  which  is,  to  make  the  Diftance,  at  leaft, 
equal  to  the  length  of  the  Pidure,  EF,  the  Center,  C,  being  in  the  middle  ;  but, 
if  it  be  on  either  Side,  as  at  M,  or  L,  it  muft  be  equal  twice  ME1,  or  E  L,  inclu- 
five  ;  feeing  that,  the  Eye  is  always  luppoled  to  take  into  the  Optic  Angle,  as  much 
on  one. fide  of  theGenter  as  the  other,  every  way.. 

4.  The  Pofition  of  the  Pidure,  in  refped  of  the  Objed  and  the  Eye,  is  another 
eflential  Point  to  be  well  confidered,  and  determined  on.  Without  due  regard  to 
that,  the  other  Preliminaries  are  to  little  purpofe  ;  as  all  the  imagined  caution,  in 
the  Height  and  Diftance,  may  be  rendered  abortive,  by  that  means. 

The  Diftance  of  the  Pidure  ought  always  to  "be  regulated  and  governed  by  the 
real  Diftance  of  the  Objed,  if  it  be  a  fingle  one ;  or,  if  there  are  a  multiplicity  of 
Objeds,  it  muft  be  calculated. from  the  neareft,  intended  to  be  reprefented. 

Let  A  B  C,  be  the  Seat  or  Plan  of  a  Building,  which  is  intended  to  be  delineat¬ 
ed  from  the  Station  E;  the  Diftance  from  the  neareft  part  is  EB. 

Let  D  F  he  the  luterfedion  of  the  Pidure  with  the  Ground  Plane,  or  Horizontal 
Plane;  and  E  the  Station  Point,  or  the  Eye  ;  then  is  ES  the  Diftance  of  the  Pic¬ 
ture,  applied  dole  to  the  neareij:  part  of  the  Objed,  A  C,  which  is  feen  under  the 
Optic  Angle  AEG. 

The  Diftance  ES  (equalDF)  is  fufficientfor  that  Pidure,  i.  e.  for  the  Objed  AC. 
But,(  if  there  are  more  Objeds,  asXandZ,  extended  to  the  full  length  of  the  Pidure, 
on  either  fide,  it  is  little  enough;  they  being  feen  under  the  Angle  DEE,  which 
the  whole  length  of  the  Pidure  fubtends,  viz.  55  Degrees,  on  the  Ark  df\  and 
is  the  leaft  Diftance  I  w7ould  ever  ufe,  in  fuch  Cafe,  when  the  Objeds  extend  the 
full  width  of  the  Pidure;  although  it  is  more  than  Mr.  Kirby’s  greateft. 
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ES  i$  therefore  the  Diftance  of  the  Piaure  DF,  and  alfo  of  the  Objeas,  or  of 
a  Plane  palling  through  the  neareft  Planes  of  X  and  Z  ;  in  which  Cafe,  it  is  evi¬ 
dent  that  the  Piaure  mull  be  as  large  as  the  Objeas  themfelves,  being  applied 
clofe  to  them. 

If  they  are  fuppofed  real  Buildings,  and  the  Scale  of  proportion  be  determined 
on,  viz.  a  10  th  or  12  th  part,  or  any  other  ;  take  Ef  (one  third  part  of  E  S)  for 
the  Diftance,  and  draw  df  parallel  to  DF  ;  then  is  Ef  equal  df;  for  Efrdf:; 

ES:DF;  i.  e.  they  are  equal,  and  confequently,  the  Objeas  x,  y,  and  z,  being 
reduced  to  the' fame  Proportion  will  all  fubtend  the  fame  Angles,  refpe&ively,  as 
the  Originals.  By  which  means  the  Piaure  may  be  delineated  of  any  Proportion. 

Now,  if  the  Station  (E)  -be  determined,  from  which  the  Objea  AC  is  to  be 
drawn,  the  Pofition  of  the  Pidure- is  alfo  determined.  For,  ES,  the  Station  Line, 
bifedingthe  Optic  Angle,  AEG  or  DEF,  ought  always  to  be  perpendicular  to 
the'  Piaure ;  confequently,  the  Pofition  of  the  Piaure,  D  F  or  d  f,  ^determined  ; 

■  i.  e.  it  muftbe  perpendicular  to  E  S. 

For,  when :  the 'Station,  or  Point  of  View,  is  fixed,  from  which  we  are  de¬ 
termined  to  delineate  the  Objea,  is  it  not  moft  rational  to  fiuppofe  the  Piaure,  on 
"which  the  Objed  is  to  be  reprefented,  placed  direa  before  the  Eye?  (as  MNOP  Fig.  *  5. 
in  the  Apparatus)  or  is  it  more  eligible  to  place  it  parallel  to  either  Plane,  A  B  G  H 
or  RFC  (as  M  NOP)  i.  e.  to  A  B  or  B  C,  as  DC  or  BG,  whofe  Center,  or  p 
;  Point  of  View,  isatC  or  G.  The  very  fuppofition  of  it  is  abfurd  to  the  la  ft  de-  3 

gree  ;  arid  yet,  this  abfurdity-  is  commited  by  every  Artifl  who  places  the  Point  of 
View  at  either  Extreme,  ,  or.  perhaps  entirely  off  the  Pidure,  as  is  frequent. 

The  difference  muff ‘be  obvious  to  every  Perfon  who  confiders  it.  For,  the  Pic- 
turd  being  placed  direff,  according  to  D  F,  the  Optic  Angle  is  no  more  than  A  EC, 

.of  aEc,  about  23  or  4  Degrees;  but,  being  placed  in  the  Pofition  DC,  theOptic 
Angle  is,  a  Eg,  102  or  3  Degrees,;  for,  EC,  perpendicular  to  DC,  bifeds  the 
Optic  Angle,  on  that  Pidure ;  as  E S . bifeds  the  Angle  AEC,  on  the  Pidure 
DF ;  notwithstanding,  the  Qbje#,  AB  C,  does  not  occupy  one  fourth  part  of 
the.  Angle  ..a  Eg. 

In  the  Apparatus,'  SP,  on  the  Ground ‘Plane,  bifeds. the  Optic  Angle,  pSt, 
under,  which  the  Objed  is  feen,  according  to  the  Pofition  of  the  Pidure  MNOP; 
for;  the  Angle,  at- the  Station  Point  (S)  is  the  fame  .as  fin  the  Horizontal  Plane, 

\  at  the  Eye. 

How  to  prepare  the  PICTURE  for  P  R  A  C  T  I  C  E. 

Let  A  IK  B  (when  raffed  perpendicular  to  the  Ground  Plane)  be  fuppofed  the  ^ 

fPidure;  alfo,  let  the  Di  reding  Plane,  G  H  IK,  arid  Horizontal  Plane,  IKLM,  No.*  1. 
-be  placed  parallel  to  the  Pidure,  and  the  Ground  Plane. 

.Suppofe  the  Figures  A  D,  and  X  Y  Z,  on  the  other  fide,  are  to  be  reprefented  on 
rthe  Pidure;  and  the  Points -a,  b,  c,  &c.  where  the  Vifual  Rays  EA,  EB,  &c. 

♦.would  pafs  through  the  Pidure,  to  be  geometrically  determined  thereon. 

In  order  to  which,  fcveral  preparatory  Lines  are  neceffary  to  be  drawn  on  the 
•Pidure;  the  Center  and  Diftance  muff  always1  be  known  or  determined,  together 
with  the  pofition  or  Situation  of  the  Objed,  in  refped  of  the  Pidure  and  of  the 
"Eye,  and  alfo  its  height,  above  the  Ground  Plane. 

Now,  E  is  the  place  of  the  Eye,  E  C  is  the  Diftance  of  the  Pidure ;  and  E  F  is 
"the  height  of  the  Eye;  the  Point  C,  where  the  Perpendicular  E  C  cuts  the  Pidure, 
is  its  Center.  ML,  'the Line  in  which  the  Horizontal  Plane  cuts  the  Pidure,  is 
-the  Horizontal  Line  (Def.  C)  or  the  Vanifhing  Line  of  horizontal  Planes ;  and  A  B, 

>in  which  the  Pidure  cuts  the  Ground  Plane,  is  the  Ground  Line  (Def.  B.)  confe- 
-quently  parallel  to  the  Horizontal  Line.  Thefe  two  are  the  firft  and  moft  ufeful 
Lines;  the  Center  of  the  Pidure  (C)  in  this  Cafe,  is  in  the  Horizontal  Line,  the 
.Pidure  being  vertical. 
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TO  PREPARE  THE 'PICTURE  Book  III. 

The  next  Line  to  be  confidered,  and  of  ufe,  is. the  Vertical  Line,  ED  (Deft  D.) 
If  the  Plane  V  be  turned  up,  perpendicular  to  .the  Pidure,  it  will  pafs  through* 
the  Eye,  at  E,  and  confequently  through  EC,  curing  the  Pidure  in  EC,  the 

Vertical  Line  ;  which,  being  produced  will  pafs  through  D., 

*  *  *  '  1  t  1  1  *  , 

This  Line  always  pafies  through  the  Center  of  the  Pidure,  and  is  of  the  fame 

ufe  for  all  vertical  Planes,  which  are  perpendicular  to  the  Pidure, ,  as  the  Horizon¬ 
tal  Line  for  horizontal  Planes ;  i.e.  it  is  their  Vaniftiing  Lfine,  which  has,  confe- 
-quently,  the  fame  Center  (C)  and  Diftance  (EC). 

The  conftrudion  of  thefe  five  Planes  fhould  be  well  attended  to,  and  the  Lines 
they  generate,  by  their  Interfedions  ;  three  of  which,  viz.  the  .  Ground  Line,  the 
Horizontal  Line,  and  the  Vertical  Line,  are  already  produced  op  the  Pidure,;  and 
the  Parallel  of  the  Eye,  I  K  (whofe  real  place  is  out  of  the  Pidure)  is  trahfpofed 
tothePidure,  by  turning  up  the  Horizontal  Plane  on  M  L,  its  Interfedion,  till  it 
coincides  with,  or  falls  into  the  Pidure  ;  and  with  it  the  Dired  Radial,  or  Diftance, 
{EC)  together  with  the  Eye  (E)  which  falls  into  the  Vertical  Line,  at  E. 

When  the  perpendicular  pofition  of  the  Planes  has  been  confidered  attentively, 
let  them  be  pufhed  either  from  or  towards  you,  keeping  the  Direding  and  Hori¬ 
zontal  Planes,  joined  in  I  K ;  the  Vertical  Plane  (V)  may  ftill  be  fuppofed  to  cut 
them  all  at  Right  Angles,  and  generates  frill  the  fame  Line  on  each.  In  all  Pofi- 
tions,  i.  e.  let  the  Angles  they  make  with  each  other  be  what  it, may,'  the  Planes 
are  ftill  parallel  to  each  other  refpedively  ;  and  their  Interfedions  are  ftill  parallel 
amongft  themfelves.  (Theo.  2nd.)  :j  ,  ...  ‘ 

V,  ,-M  .  .  V 

Now,  let  the  Pidure  be  turned  down,  on  AB,  its  Interfedion  with  the  Ground 
Plane,  till  they  coincide;  and  let  the  Horizontal  Plane,  with  the  Eye  (E)  afid 
the  Parallel  of  the  Eye  ( IK )  be  alfo  turned  down  into  the  Pidure  (as  it'  is  repre¬ 
sented  on  the  Pidure)  ;  alfo,  let  the  Vertical  Plane  (V)  be  turned  down  on  either 
fide,  into  the  Pidure,  and  with  it  the  Dired  Radial  (EC)  i.  e'.  the  Diftance 'of 
the  Pidure,  falling  into  the  Horizontal  Line,  with  the  Eye  at  E.  And,' laftly, 
let  that  part  of  the  Ground  Plane,  which  lies  beyond  the  Pidure  (on  which  the 
Seats  of  Objeds  are  geometrically  drawn  out)  be  fuppofed  to  be  turned,  on  AB 
(its  Interfedion  with  the  Pidure)  quite  over  to.  the  other  fide ;  and  imagine  it, 
limply,  a  Plane,  without  thicknefs ;  lb  that,  alL  the  Figures,  defcribed  on  it,  are 
feen  on  the  other  Side,  inverted;  as  ABEF,  andXYZ;  in  which  Cafe,  it  is 
obvious,  that  they  have  the  fame  Polition,  or  Situation  to  the  Pidure,  as  before; 
and  the  Lines  (which  are  not  parallel  to  the  Pidure)  being  produced,  cut  the 
Pidure,  in  the  Interfedion  AB,  in  the  fame  Points,  as  before. 

Thus,  is  the  Pidure  prepared  for  Pradice,  in  common  Perlpedive;  and  $11  the 
elementary  Planes  are  reduced  to  one  Plane,  viz.  the  Pidure*.  ,  . 

All  the  fame  Lines  and  Points,  may  be  feen  in  No.  3.  which  is  diverted  of  that 
.apparent  intricacy  of  Planes  on  Planes,  confequently  it  is  more  fimple  and 
intelligible;  having  only  the  preparatory  Lines,  anfwering  to  the  Interfedions  of 
the  elementary  Planes  with  the  Pidure,  on  it.  The  Figures  below'  AB,  the  Ground 
Line,  are  Plans  of  Objeds,  on  the  Ground  Plane,  intended  to  be  delineated. 

To  prepare  which,  let  the  Ground  Line  (A  B)  be  firft  drawn,  at  fuch  a  conve¬ 
nient  Diftance  from  the  bottom  of  the  Pidure,  and  parallel  to  it,  as  to  allow  room, 
below  it,  for  drawing  the  Plans' of  Objeds  (as  X,  Y,  Z)  intended  to  be  delineated, 
'^in  their  true  geometrical  Proportion,  Place,  and  determined  Pofition  to  the  .Pic¬ 
ture,  if  neceftary.  The  fpacb,:below  AB  (as  AFB)  is  not  confidered  as  a  part  of 
the  Pidure,  but  of  the  Ground  Plane,  whofe  real  place  is  beyond  the  Pidure. 

*  The  Directing  Plane  (G  H  I  K)  mot  being  of  ufe  in  common  Perfpe&ive  is  fuppofed  to  be  turned 

Idown,  or  removed  out  of  .the  way.  . 

•  *  J  *  i  J  f) 
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Through  the  middle  of  the  Pidture,  draw  ED,  perpendicular  to  the  Ground 
Line,  dividing  the  Pi&ure  into  two  equal  Parts.  This  Line  is  the  Prime  vertical 
Vanifhing  Line,  in  which,  the  Center  of  the  Pidtute,  or  Point  of  View,  is  always 
(though  not  always  in  the  Horizontal  Vanifhing  Line,  but  when  the  Pidfure  is 
Vertical,  as  it  is  now'fuppofed  to  be);  make  CD  equal  to  the  determined  height 
of  the  Eye,  G  is  the  Center;  through  which,  draw  ML,  the  Horizontal  Line, 
parallel  to  A  B,  the  Ground  Line. 

Then,  with  the  Radius  EC  (the  determined  Diftance)  defcribe  a  Semicircle, 
cuting  the  Horizontal  and  .Vertical  Lines  in  JS,  E,  and  F  ;  i.  e.  make  C  E,  &c. 
equal  to  the  Diftance  of  the  Pidture,  which  are  confidered  as  the  Eye,  tranfpoled  to 
the  Pidture*  (generally,  underftood  by  the  Points  of  Diftance)  and,  through  E, 
draw  I  K,  the  Parallel  of  the  Eye,  parallel  to  the  Horizontal  Line;  then  is  the 
Picture  prepared,  having  all  the  fixed'  Lines  and  Points  determined  thereon.  It 
only  remains,  now,  to  find  other  Interfedtions,  Vanifhing  Lines,  and  Vanifhing 
Points,  necelfary  for  delineating  the  Objects  intended. 

; G I  b  >jj  •  "  *  » :  1  .  ”‘1  *;■  .  “  t  ? 

The  Ground  Line,  or  Interfedlion  of  the  Pi&ure  with  the  Ground  Plane,  is  the 

,firft  and  principal  Interfedion  ;  and  the  only  one,  in  general,  made  ufe  of  as  fuch. 
But,  the  Interfedtions  of  other  Planes  are  often  wanted,  and  particularly  vertical  In- 
.  terfefiBons ;  on  which,  the  meafures  of  the  heights  of  Objects  are  applied ;  although 
they  are  frequently  made  ufe  of,  yet  very  few  ‘confider  them  as  Inter  left  ions ;  and 
£onfequently,  they  do  not  fee  the  generality  of  the  Principles  and  Rules  by  which  the 
Work  is  performed  ;  as  they  look  on  the  operation  in  Plants  which  are  vertical  or 
inclined,  in  a  different  light  from  fuch  as  are  horizontal;  whereas,  if  it  be  well 
confidered,  they  will  find  it  is  the  very  fame;  for,  wherever  the  geometrical  mea¬ 
sures  are  applied,  in  proportioning  any  Line,  it  is  confidered  as  an  Interfe<ftion  of 
fome  Plane,  in  which  that  Line  is  or  may  be  fituated.  And,  fince  the  Interfe&ion 
of  any  Plane  determines  the  Pofition  of  its  Vanifhing  Line,  I  have  fhewn  how  ta 
find  the  Interfedtions  of  Original  Planes,  in  all  neceflary  and  generally  uleful  Cafes. 

Inclined  Planes,  in  general,  I  have  referved  for  the  laft  Section  ;  but,  as  various 
Planes,  which  are  perpendicular  to  the  Picture,  are  inclined  to  the  Horizon,  and 
vertical  Planes  are  frequently  inclined  to  the  Picture,  I  fhall  not  confider  them,  in 
either  Cafe,  as  inclined  Planes,  but  fuch  only  as  are  inclined  to  both. 


As  the  Horizontal  and  Vertical  Lines  both  pafs  through  the  Center  of  the  Pic¬ 
ture,  they  are,  therefore,  the  Vanifhing  Lines  of  Planes  perpendicular  to  the 
Pidturef  (being  vertical)  which,  from  their  fixed  and  invariable  Pofition,  de¬ 
termine  all  other  Vanifhing  Lines  whatever. 

Therefore,  in  the  following  Problems,  I  have,  in  the  firft  place,  fhewn  how,  by 
them,- to.  determine  the  Vanifhing  Lines  of  all  Planes  that  are  perpendicular  to  the  Pic¬ 
ture,  either  with  or  without  the  Interfedtion ;  which  are  fubjedt  to  one  general  Rule. 

Secondly,  how  to  find  the  Vanifhing  Lines  of  vertical  Planes,  in  all  Politions  to 
the  Pidture  (except  parallel)  and  alfo,  of  certain  Planes  inclined  to  the  Horizon, 
which  are  fubjedt  to  the  fame  invariable  Rule, .  as  vertical  Planes. 

The  fifth  Problem  fhews  how  to  find  the  Vanifhing  Lines  of  Planes  any  how 
inclined,  both  to  the  Horizon  and  to  the  Pidture  (being  vertical)  from  their  known 
inclination  to  the  Horizon,  &c.  as  lpecified  in  the  Problem.  All  which,  are  fre¬ 
quently  neceflary  in  common  Pradtice. 


*  The  Eye,  or  Point  of  Diftance,  may  be  any  where  in  the  Circumference  of  a  Circle,  whofe  Radius 
isEC,  as  occafion  requires ;  or,  according  to  the  Pofition  of  original  Planes,  which  are  perpendicular 
to  the  Pidfure,  and  thsir  Vanifhing  Lines ;  all  which,  have  the  fame  Center  and  Diftance  (Theo.  4th.) 
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The  Interfering  Point  of  any  Line,  in  a  Plane  which  is  perpendicular 
to  the  Pidure,  being  given,  together  with  the  Angle  of  its  Incli¬ 
nation  to  the  Horizon  ;  to  determine  its  Interfedion  and  Vanifhing 
Line  ;  the  Center  of  the  Picture  being  given. 

Let  I  be  the  Interfering  Point  of  fome  Line,  given;  C  is  the' Center  of  the 
Picture  ;  and  X  is.  the  Angle  of  Inclination  of  the  Plane  to  the  Horizon. 

»  . 

Through  C,  draw  AB,  the  Horizontal  Line,  parallel  to  <the  :Bottom  of  the 
Pidlure;  and,  through  I,  draw' ID  parallel  to  A'B. 

Make  the  Angle. DIF  equal  to  the  given  Angle  X;  and?  IF  ds  the  Interfe&ioa 
required. 

Through  C,  the  Center,  draw  GH  parallel  to  I  F;  GH  is  the  VaniidiingLine. 

Note.  The  Van ilhing' Line  may  be  determined,  by  making  the  Angle  A  GO  at 
.BCH  equal  to  the  Inclination  known  ;  without  the  lnterledion. 

DEM.  •  Let  ID  be  fuppofed  the'  Ground  Line,  and  I  the'I-nterfe&ing  Pemt-oflhe  common* Interfe&iotvof 
the  Ground  Plane  and  the  other  Llane  ;  which,  feeing  both:  Planes  are  .perpendicular,  to  theiPiS.ure,  -is 
?alfo  perpendicular  to  the  Picture  f. 

And,  fince  Lis  the  Interfering  Feint,  of  a  Line  in  the  Plane,  the  Interfe&ion  of  the 'Plane  miift  ne- 
ceflarily  pafs  through  that  Point  | ;  and  confequendy,  it  will  make  the  fame  Angle  with  the  Ground 
(Line  and  Horizontal  Line,  as  the  Planes  make  with  each  other  (DIF,  equal  BLF||). equal  to.the 
given  Angle  X.  (See  Article  4th,  of  Planes  and  their  Poliuons.  Page. 42  ) 

Therefore,  ,IF  is  the  Interfering, Line  of  that  Plane. 

But,  the  Vanilhing  Lines  of  all  Pianes,  which  are  perpendicular  to  the  Pi£ture,pafs  through  theCenter 
of  the  Pi£ture  §.  And,  the  VaniCbing  Line  of  every  Plane  is  parallel  to  its  Inter  eAtion.  (Theo.  2.) 

Therefore,  GH  is  the  Van-tilling  Line  of  a  Plane  perpendicular,  to  the  Pi£ture,  and  inclined  tathe 
Horizon  in  the  Angle  HCB  equal  FID,  -equal  X. 

N.  B.  If  F  be  theTnterfcctirg  Point  of  any,  other  Line  in  that  Plane,  and  EF  he  drawn  parallel  to.the 
.  Horizontal  Line;  the  Angle  EFI,  equai  FID  (equal  X)  produces  the  fame  Interfe&ion. 

Alfo,  if  K  be  the  Interfering  Point  of  any  Line  in  anothtr  Plane,  parallel  to  the  former  j  then,  AK, 
■parallel  to.  I  F,  is  its  Inttrfedfion. 

.For,  all  parallel  Planes  have  parallel  Interferions.  ’But  theyhave  the  fame  Vanifhing  Line  (GH). 
If  £C,  or  EC,  be  equal  to  the  Difrance  of  the  Pi&ure;  AK,  or  EF,  may  be  confidered  as  the 
parallel  of  the  Eye;  and  E  C,  or  EC,  (perpendicular  to  G  H,  or  A  B)  is  thfe  Vertical  Line. 

SCHO!/.  If  the  Angle  of  Inclination  be  greater  or  lefs,  the  procefs  is  the  fame.  But,  if  the  Angle.be  increafei 
..  or  enlarged  to  a  Right  one,  the  Plane  is  no  longer  inclined,  but  vertical ;  and,  if  the  Interfering  Point, 
J,  be  in  a  Line,  paffing  through  C,  perpendicular  to  AB,  the  Interfection  and  V.aniftiingXrne  are  the 
fame,  viz. .  the  VerticaLLine  E  J  which  is  the  Vanilhing  Line  of.all  vertical  Planes  that  are  perpen¬ 
dicular  to  the  Pidlure.  See,  this  Problem  illuftrated  by  moveable  Planes,;  Fig.  15.  No.  a. 

IKLM  is  the"Original  Plane,  T  U  is  its  Interfeftion  with  the  Ground  Plane, 
or  other  horizontal  Plane;  /  is  its  Interfering  Point,  and  IN  is  the  Interferon  of 
that  Plane  with  the  Picture;  making  the  Angle  NIB  equal  to  .the  Angle  PQR,  of 
the  Griginal  Phne  with  the  Ground  Plane.1 

And,  if  IKLM  (the  Vanilhing  Plane  of  all  Planes  which  are  perpendicular  to 
the  Picture)  be  placed  parallel  to  the  Original  Plane,  IKLM ,  it  will  cut  the 
'Pi&urein  (ON,  the  Vanifhing Line  of  IKL M,  in  that  Pofition. 

For,  it  paffes  through  the  Eye  '(at  E)  and  the  Direct  Radial  (E  C) ;  confequently 
it  is  perpendicular  to  the  Pifturef,  and  paffes  through  C,  its  Center. 

Hence  ;  all  Vanifhing  Lines,  which  pafs  through  the  Center  oFthe  Picture,  have 
the  fame  Center  and  .Diftance,  viz.  the  Center  and  Diftance  ofthe  Picture. 

Note. 'If  die  Plane  inclined  on  the  other  Side  of  its  Interfe&ion  T  U,  the  Angle  of  its  Inclinationis  m«de 
on  the  other  fide  of  the  VerticalLine  j  to  which,  particular  regard  muftalways.be  had. 
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The  Vanifhing  Line  of  a  Plane  being  given,  with  its  Center  and 
Diftance ;  and  the  Angle  of  inclination  which  any  Original  Line/ 
in  that  Plane,  makes  with  the  interfeclion,  of  the  Plane  it  is  in, 
with  the  Pidure ;  to  find  the  Vanilhing  Point  of  that  Line,  and  to 
determine  its  Diftance. 

AB  is  the  given  Vanilhing  Line,  and  C  is  its  Center. 

Draw  C  E  perpendicular  to  A  B,  and  equal  to  the  Diftance  of  the  Vanilhing  Lins’ 
given  or  found. 

Through  E  draw  GH  (the  Parallel  of  the  Eye)  parallel  to  the  Vanilhing  Line. 

Make  the  Agle  GEA  equal  to  the  Angle  which  the  Original  Line  makes  with 
the  Interfedion,  cuting  the  Vanilhing  Line  in  A,  the  Vanilhing  Point  fought ;  and 

E  A  is  its  Diftance,  E  being  conlidered  as  the  Eye. 

.  '  ‘  .  ♦ 

.  \  t  -  ’  j  ■  1  <  .  *  •  f , 

Note.  Regard  mull  always  be  had,, oft  which  fide  the  Original  Line  inclines,  and 
the  Angle  GEA,  or  HEB  muft  be  made  accordingly. 

DEM.  Imagine  the  Plane  AGHB  turned  over,  on  AB,  till  E  coincides  with  the  Eye;  then  is  GH 
in  its  true  Place  (ftill  parallel  to  the  Picture)  ;  and  EA  will  be  parallel  to  the  Original  Line,  produ¬ 
cing  its  Vanilhing  Point+  ;  and  making  the  fame  Angle  with  the  Vanifhing  Line  (  AB)  and  Parallel 
of  the  Eye,  as  the  Original  i.ine  makes  with  the  Imerfeilion  and  Directing  Line,  of  the  Plane  it  is  in  |[. 

EX.  The  Pidure,  A I  KB,  being  ereded,  turn  over  the  Vanilhing  Plane,  IKN  L,  Fig.  37. 
parallel  to  the  Original  Plane.  No.  r. 

Then,  the  Radials  EN,  EO,  EL,  &c.  are  refpedively  parallel  to  their  Ori¬ 
ginals,  XY,  YZ,  and  XZ,  in  the  Triangle  X  Y  Z  ;  and  confequently,  they 
make  equal  Angles,  refpedively,  with  NL,  and  IK,  as  the  Originals  make 
with  AB,  the  Interfedioft  of  the  Plane  they  are  in. 

> 

PROBLEM  111. 

The  Interfeding  Point  of  any  Line,  in  a  vertical  P  ane,  being  given, 
and  the  Angle  of  Inclination  of  the  Plane  to  the  Pidure,  to  find 
its  Interfedion  and  Vanilhing  Line  ;  the  Center  and  Diftance  of  the 
Pidure  being  given,  and  the  Pidure  fuppofed  vertical. 

Let  I  be  the  interfeding  Point  given,  and  C  the  Center  of  the  Pidure.  Fig.  40. 

Through  C,  draw  AB,  the  Horizontal  Line,  and  ED  the  Vertical  Line  at 
right  angles;  and  through  I,  the  Interfeding  Point  given,  draw  I  H,  parallel  to 
ED;  which  is  the  Interfedion  required. 

Make  CE  equal  to  the  Diftance  of  the  Pidure ;  and  make  the  Angle  CE  A  equal 
to  the  Complement  of  the  given  Angle  of  Inclination  ;  curing  AB  in  A. 

Or  (having  drawn  EG  parallel  to  A  B)  make  GEA  equal  to  the  given  Angle  ; 
and  through  A,  draw  FG  parallel  to  IH,  which  is  the  Vanilhing  Line  required. 

DEM.  Becaufe  the  Pitture  and  the  Original  Plane  are  both  vertical,  their  Interfeftion  is  perpendicular  to 
the  Horizon  | ;  and  confequently,  fincc  I  is  the  Interfering  Point  of  fome  Line  in  that  Plane,  I  H  per¬ 
pendicular  to  FI,  the  Ground  Line,  is  the  Interfedion ;  by  Theorem  foth. 

And,  becaufe  EAC  (equal  AEG)  is  equal  to  the  Angle  of  Inclination,  E  A  is  the  Radial,  or  Pa¬ 
rallel  of  the  common  Interfe£lion  of  the  vertical  Plane  with  horizontal  Planes,  producing  its  Van i fir¬ 
ing  Point.  (By  Prob.  2.)  Therefore,  F  G,  drawn  through  A,  parallel  to  I  H,  or  ED  (i.  e.  per¬ 
pendicular  to  F I)  is  the  Vanilhing  Line  (Theo.  2  nd). 
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For,  imagine  the  Pidlure  FGHI  turned  up,  vertical,  and  the  Triangle  AFC  vertical  to  it,  i.  e. 
horizontal ;  reprefenting  a  part  of  the  Horizontal  Plane  ;  E  is  the  Eye. 

Then,  a  vertical  Plane,  palling  through  the  Eye  and  the  Line  E  A,  will  cut  the  Picture  in  F  G,  the 
Vanifhing  Line,  which  is  parallel  to  1H,  the  Interfedlion  ;  by  Theorem  2nd.. 

For,  they  are  the  Sections  of  parallel  Planes  with  the  Pidlure  (Def.  8). 

N.  B.  If  the  Interfering  Point  of  any  other  Line,  in  the  Plane,  had  been  given,  as  B  or  H,  the  Inter¬ 
fedlion  I  H  would  be  the  fame. 

And  confequent'v,  if  th  j  Vanifhing  Point  of  that  Line,  or  any  other,  as  F,  or  G,  in  any  vertical 
Plane,  be  given  or  found,  the  Vanifhing  Line  is  determined. 

For,  it  pafib  through  that  Point  (Th.  10.)  perpendicular  to  the  Ground  Line,  from  its  Pofition. 


Example,  by  the  Apparatus. 

If  the  Planes  ABG  H  and  BFC  were  produced,  they  would  cut  the  Pi&ure 
MNOP,  in  BK  and  BE,  the  Interfe&ions  of  thofe  Planes;  which  are  parallel  be¬ 
tween  themfelves,  becaufe  their  common  Se&ion,  BG,  is  parallel  to  the  PtOure-j-  i 
and,  becaufe  B  G  is  vertical,  they  are,  alfo  confequently,  vertical,  being  parallel  to 
B  G  refpe&ively  J. 

And,  if  a  Plane  (RST  U)  be  fuppofed  to  pafs  through  E  (the  Eye  of  the  Specta¬ 
tor)  parallel  to  BF  C,  cuting  the  Pidlure  MNOP,  produced,  in  R U,  it  is  the 
Vanifhing  Line  of  that  Plane,  parallel  to  its  Interfedlion,  BE. 

Alio,  a  Plane  (STOP)  parallel  to  ABGH,  cuts  both  Pictures,  in  OP  and  OP, 
the  Vanifhing  Lines  of  that  Plane,  on  both ;  parallel  to  R  U  or  W,  i.e.  to  BK. 


When  the  Original  Plane  is  inclined  both  to  the  Horizon  and  the  Picture,  having 
its  common  SeCtion  with  horizontal  Planes,  parallel  to  the  Picture;  it  is  a  fimilar 
Cafe  to  this ;  and  by  turning  the  Picture  tideways,  on  I  H,  (Fig.  40.)  ’tis  the  very 
fame  in  every  refpeCt ;  as  it  is  fully  illuflrated  in  Fig.  15.  No.  3. 

EX.  ADFB  is  the  Original  Plane;  AB ,  its  Interfedlion  with  the  Ground  Plane,  is  parallel  tt>  the 
Pidlure;  i.e.  to  A  B.  Let  it  be  raifed  up,  making  the  Angle  Pf^R,  with  the  Horizon.  AONB 
is  the  Picture,  which  being  raifed  up  vertical,  the  Plane  KO  N  /,  palling  through  the  Eye,  at  E,  will 
be  parallel  to  the  original  Plane,  ADFB-,  and  cut  the  Pidlure  in  ON,  its  Vanifhing  Line,  parallel  to 
the  Horizontal  Line,  LM. 

And,  if  the  Original  Plane  was  produced,  it  would  alfo  cut  the  Pidfure  in  a  Line  parallel  to  L  M, 
or  A  B  ( i.  e.  to  O  N )  below  A  B,  the  Ground  Lane. 

But,  if  the  Original  Plane  inclined  towards  the  Pidlure,  on  this  lide  of  AB-,  then,  its  Vanifh¬ 
ing  Line  would  fall  below  the  Horizontal  Line,  and  the  Interfedlion  above  it. 

O  * 
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SCHOL.  If  the  Interfedlion  of  an  Original  Plane,  in  any  pofition  whatever,  be 
given,  and  the  Inclination  of  that  Plane  to  the  Picture  known,  its  Vanifhing 
Line  is  determined  as  by  this  Problem  ;  feeing  that,  the  Vanifhing  Line  of  a 
Plane  is  always  parallel  to  its  InterfeClion  with  the  Picture.  Confequently,  if 
the  InterfeClion,  be  parallel  either  to  the  Horizontal  or  Vertical  Line,  the 
Vanifhing  Line  fought  is  alfo  parallel  to  them. 

But,  when  the  InterfeClion  of  the  Original  Plane  is  not  given;  and  which,  by 
reafon  of  the  great  Di fiance  of  the  Piane,  from  the  Picture,  or  Inclination  ta 
it,  cannot  be  had,  nor  its  Pofition  afcertained ;  then  other  Expedients  are  ufed, 
to  find  the  Vanifhing  Lines  of  Rich  Planes;  viz.  by  finding  the  Vanifhing  Points 
cf  two  Lmes  in  the  Original  Plane.  (See  Prob.  5.) 


N.  B.  The  Center  of  every  vertical  Vanifhing  Line  is  the  Point  in  which  it  is  cut  by  the  Horizontal 
Line;  2nd  the  Center  of  every  Vanifhing  Line,  which  is  horizontal,  is  the  Point  in  which  it  is  cut  by 
the  Vertical  Line  (by  the  7  th  Theorem)  the  Pidfure  being  vertical. 

The  Diftance  of  every  Vanifhing  Line  which  does  not  pafs  through  the  Center  of  the  Pidlure,  is  the 
Hypothenufe  of  a  Right  angled  Triangle  (as  A  EC)  whofe  Bafe  and  Perpendicular  are  the  Diftance  of 
the  Pidlure,  and  the  Diftance,  A  C  or  EC,  between  the  Center  of  the  Pidlure  and  the  Vanifhing  Line. 

For,  in  refpedt  of  the  Vanifhing  Line,  FG,  of  vertical  Planes,  if  CE  be  the  Diftance  of  the  Pic¬ 
ture,  Pi  A  is  the  D. fiance  of  the  Vanifhing  Line,  and  A  is  its  Center. 

But,  if  GH  be  a  Vanifhing  Line  of  a  Plane  inclined  to  the  Horizon,  in  the  Angle  GEA,  and  to  the 
Pidlure,  in  A  EC,  having  the  fame  Diftance,  A  E,  E  is  its  Center,  and  AC  is  the  Diftance  of  the  Pidlure. 
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PROBLEM  IV. 

The  Vanishing  Line  of  a  Plane,  its  Center  and  Diftance,  being  given,, 
and  the  Vanifhirrg  Point  of  fome  Line  in  that  Plane;  to  find  the 
Vanishing  Point  of  other  Lines,  making  a  given  Angle  with  that 
Line,  whofe  Vanifhing  Point  is  given. 

A  B  is  the  Vanifhing  Line,  C  is  its  Center,  and  A  the  given  Vanifhing  Point. 

Draw  CE  perpendicular  to  A  B,  and  equal  to  the  Diftance  of  the  Vanifhing 
Line,  given  or  found. 

Join  A  E  ;  and  make  AEB,  or  A  ED,  equal  to  the  Angle,  which  the  Original 
Lines  make  with  each  other,  cuting  the  Vanifhing  Line  in  B  or  D,  the  Vanifhing 
Point  fought. 

DEM.  Imagine  the  Triangle  AEB  turned  up,  on  A  B,  perpendicular  to  the  Picture  (if  AB  be  confidered 
as  the  Vanifhing  Line  of  a  Plane  perpendicular  to  the  Picture)  or,  making  the  lame  Angle  with  the 
Pidlure,  as  the  Plane,  of  which,  AB  is  the  Vanifhing  Line. 

Then  is  AEB  the  Parallel  of  whatever  Plane  the  Original  Lines  are  in,  producing  its  Vanifhing 
Line  A B I-,  E  coincides  with  the  Eye,  and  EA,  £B,  &c.  are  rcfpeftively  parallel  to  the  Original 
Lines,  feeing  they  pafs  through  the  Eye  and  the  Vanifhing  Points  of  thofe  Lines  ( Def.  22.) 

But,  the  Radials  of  two  Lines  producing  their  Vanifhing  Points,  make  the  fame  Angle,  at  the  Eye, 
as  the  Orginal  Lines  make  with  each  other f.  Therefore,  B,  or  D  is  the  Vanifhing  Point  required. 

N.  B.  If  the  A>'gle  AE  B  be  obt.ufe,  it  is  not  the  Angle  of  Inclination  of  the  Lines.  In  which  Cafe,  re¬ 
gard  ought  paiticularly  to  be  had  to  the  Polition  of  the  Original  Lines,  in  refpeft  of  each  other,  and 
of  the  Pi£fure. 

For,  fupoofe  FG  to  be  the  Reprefentation  of  a  Line,  whofe  Vanifhing  Point  is  A  ;  then,  if  FB  be 
drawn.  Ah  B  reprefents  an  Angle  equal  to  AEB;  confequently,  the  obtufe  Angle  is  towards  the 
Pi£tur  .  in  which  C.sfe,  let  the  Angle  of  Inclination  be  made  on  the  other  Side  ;  that  is,  produce  AE 
to  I,  and  make  I  EB  equal  to  the  given  Angle  ;  for  if  the  Angle  AEB  (i.e.  A  ED)  was  made  equal 
to  the  Angle  of  Inclination,  the  Point  D  (in  that  Cafe)  would  not  be  the  Vanifhing  Point  required. 


PROBLEM  V. 

The  Angle  of  the  Inclination  of  a  Flane  to  the  Horizon,  together  with 

the  Angle  which  its  Interfedtion,  with  any  horizontal  Plane,  makes. 

with  the  Pi£ture,  being  given,  to  find  its  Vanifhing  Line ;  the  I  li¬ 
ter  feefion  of  the  Plane  not  being  given,  nor  its  Portion  known. 

The  Center  and  DiRance  of  the  Pi&ure  are  given. 

Let  AB  be  the  Horizontal  Line,  and  C  the  Center  of  the  Picture. 

Draw  CE  perpendicular  to  A  B,  and  equal  to  the  Diftance  of  the  Pifture  ;  and, 
through  E,  draw  DE  parallel  to  A  B. 

Draw  E  A,  making  the  Angle  D  E  A  equal  to  the  Angle  which  the  Interfe&ion 
of  the  inclined  Plane  (with  horizontal  Planes)  makes  with  the  Picture,  cuting  the 
Horizontal  Line  in  A,  the  Vanifhing  Point  of  the  common  Interfe&ion. 

Draw  EB,  perpendicular  to  AE,  cuting  A  B  in  B  ;  and,  through  B,  draw  BG 
perpendicular  to  A  B,  indefinite. 

Make  BF equal  B E ;  and  make  the  Angle  BFG  equal  to  the  Inclination  of 
the  Original  Plane  to  the  Horizon,  cuting  BG  in  G,  and  draw  AG,  the  Vanifh- 
JngLiue  fought. 

This  Problem,  for  finding  the  Vanifhing  Lines  of  Planes,  cafttally  inclined  to  the  Horizon  and  to  the 
Pidure,  is  univerfal,  and  applicable  in  all  Cafes,  when  the  Angles  are  determinable ;  as  in  the  Roofs  of 
Buildings,  Pediments,  See.  which,  being  frequently  neceffary,  in  common  Subjedls,  could  not  be  difpenfed 
"  '  with 
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with  here  ;  otherwife,  I  fhould  have  omitted  it  till  the  laft  Sedlion,  which  treats  more  fully  bn  fuch 
Suhjebls.  I  fhall  therefore referve  theDemanftrationofit  till  then;  where,  every  Cafe  and  Circumftance, 
refpe&ing  inclined  Planes,  are  fully  demonftrated,’  and  exemplified  by  moveable  Planes. 

N.  B.  The  Center  of  the  Vanifliing  Line,  AG,  is  determined  by  drawing  C  H  perpendicular  to  the  Vanifh- 
ing  Line,  cuting  it  in  H,  its  Center-j-,  nor  does  it  differ,  in  that  refped,  from  any  other,  except  in 
Polition;  for,  C  H  is  a  part  of  the  Vertical  Line  of  the  Original  Plane. 

And,  if  Cl  be  drawn,  parallel  to  the  Vanifliing  Line,  and  equal  to  the  Diftance  of  the  Pifture,  the 
Line  I H,  to  the  Center,  is  the  Diftance  of  the  V anifhing  Line  AG;  which,  Diftance,  is  as  applicable 
to  that  Vanifhing  Line,  as  the  Diftance  of  the  Pidlure  (I  C)  to  all  Vanifliing  Lines  which  pafs 
through  its  Center,  i.  e.  of  Planes  perpendicular  to  the  Pi&ure. 

EX.  In  the  Apparatus,  V  W,  the  Vanifhing  Line  of  the  Plane  of  the  Roof,  HIFG, 
is  determined  by  this  Problem  ;  V  being  the  Vanifhing  Point  of  the  common 
Sedtion,  G  H,  with  a  Horizontal  Plane,  DGHK  ;  and  E  W,  i.  e.  the  Radial  or 
Right  Line  from  the  Eye,  parallel  to  GF  determines  W,  in  R  U  produced,  the 
Vanifhing  Point  of  GF  and  HI,  on  the  Pidture  M  N  O  P. 

For,  E,  in  the  Horizontal  Line,  reprefents  the  Eye  tranfpofed  to  the  Pidture  ; 
E  Y  being  equal  to  the  Diftance  of  the  Eye  from  the  Point  Y ;  and  YE  W  is 
equal  to  the  Angle  DG  F  of  the  Inclination  of  the  Roof  to  horizontal  Planes. 

Wherefore,  fince  V  is  the  Vanifliing  Point  of  one  Line  (GH  or  IF)  in  the 
5  Deli  ned  Plaue,  and  W  is  the  Vanifhing  Point  of  another  Line  (GF  or  HI)  in 
the  fame  Plane  ;  confequently,  V  W  (a  Right  Line  drawn  through  thofe  Points) 
is  the  Vanifhing  Line  of  the  Plane  GFI  H  (Theo.  10th.  Cor  1.) 

For,  a  Plane  pafiing  through  the  Eye,  and  thofe  Vanifhing  Points,  would  be 
parallel  to  GFI  H,  and  would  cut  the  Pidture  in  the  Line  V  W  ;  which  rs,  there¬ 
fore,  the  Vanifhing  Line  of  that  Plane.  Def.  G. 

SECTION  IV. 

CONTAINING 

The  ELEMENTS  of  PRACTICAL  PERSPECTIVE. 

HAVING,  in  the  foregoing  Sedtion,  fhewn  how  to  find  and  determine  the  In- 
terfecling  and  Vanifhing  Lines,  of  Planes,  in  all  common  Cafes  ;  and  alfb 
the  Vanifhing  Points  of  Lines,  in  any  Plane  whofe  Vanifhing  Line  is  given  or 
found;  by  means  of' which  Vanifhing  Points,  all  original  Right  Lines  (not  parallel 
to  the  Pidture)  have  their  indefinite  Reprefentations,  on  the  Pidture,  truly  and 
accurately  delcribed.  In  this  Sedlion  I  have  fhewn  how  to  cut  off  certain  portions, 
from  the  indefinite  Reprefentation,  which  are  the  perfpedtive  Reprefentations  of 
Certain  portions,  or  legments,  of  Lines  in  the  Original  Objedt. 

Having  well  conhdered,  that  moft  regular  Objedts  are  bounded  by  Planes,  and 
the  bounds  of  Planes  are  Lines*  ;  it  is  evident,  that  to  find  the  Reprefentations  of 
Lines,  in  all  Pofitions,  is  to  find  the  Reprefentation  of  the  Figure,  or  Object, 
bounded  or  circumfcribed  by  thofe  Lines.  And,  fince  the  extremes  of  Lines  are 
Points,  it  follows,  that,  if  the  two  Extremes,  of  a  Right  Line,  be  found,  the  whole 
Line  is  determined;  and,  by  finding  lundry  Points  in  curved  Lines,  the  Reprefen¬ 
tation  of  the  Curve  is  determinable.  Wherefore,  the  whole,  of  practical  Perfpedtive, 
confifts  in  finding  the  Reprefention  of  a  Point,  any  how  fituated.  » 

But,  fince  Points  are  the  interfedtions  of  Lines,  and,  to  find  the  Reprefentation 
of  a  Point,  in  Perfpedtive,  it  mu  ft,  neceflarily,  be  fuppofed  in  fome  Line  ;  hence 
it  follows,  that,  to  determine  the  Reprefentations  of  Lines,  in  all  Cafes,  is  the 
whole  fum  and  fubftance  of  Pradtical  Perfpedtive. 

*  See  Page  50  and  51.  Bggk  II.  Se&ion  II« 
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Now,  Right  Lines  can  have  but  three  Pofitions,  in  refpeaof  themfelves  and  of 
the  Piaure,  viz.  they  mu  ft  be  either,  parallel,  perpendicular,  or  inclined  ;  and, 
having  learnt  how  to  manage  Lines  in  all  thefe  Cafes,  by  the  following  Problems, 
there  remains  little  more  to  be  done  j  for,  by  conftruaing  a  number  of  Lines  toge¬ 
ther,  properly,  an  Objedt  is  formed. 

By  Theorem  12.  the  Indefinite  Reprefentation  of  a  Right  Line,  not  parallel  to 
the  Piaure,  is  a  Line  drawn  through  its  Interfedting  and  Vanifhing  Points.  But, 
fince  the  Interfeaing  Point  is  not  always  wanted  (nor  is  it  always  attainable)  if  any 
Point  in  the  indefinite  Reprefentation  be  determined,  a  Line  drawn  through  that 
Point,  to  the  Vanifhing  Point,  is  the  fame;  for,  it  would,  if  produced,  pafs 
through  the  Interfeaing  Point  of  the  Original  Line. 

In  this  Seaion,  which  contains  the  whole  Subftance  of  praaical,  reailinear  Per- 
fpedlive,  I  have  Ihewn  how  the  indefinite  Reprefentations  of  Lines,  in  all  Pofitions, 
are  determined  ;  and  then,  how  to  proportion  them,  in  any  given  or  known  ratio  to 
the  Original  ;  and  afterwards,  how  to  manage  them  when  the  Vanilhing  Point 
is  not  within  the  limits  of  the  Piaure,  by  various  Expedients. 

Let  the  Reader  take  particular  notice,  that  I  (hall,  always  (to  fave  repetition) 
in  the  following  Problems,  fuppofe  the  Center  of  the  Piaure  to  be  given,  and  its 
Diftance  known  j  except,  in  particular  Cafes,  when  it  is  otherwife  exprefifed. 

The  Diftance  of  the  Piaure  (being  determined)  is  applied,  in  Praaice,  by  the 
fame  Scale  of  Proportion  to  which  the  Piaure  is  delineated. 

Let  it  alfo  be  obferved,  that  I  (hall  always  (in  the  Diagrams)  make  ufe  of  the 
initial  Letters  of  the  following  Terms,  viz.  C  for  the  Center  of  the  Piaure,  E  for 
the  Eye,  in  its  firft  or  principal  place  on  the  Piaure,  and  E  for  its  firft  tranf- 
pofed  place,  in  any  Vanifhing  Line,  &c.  and  E 1  for  the  next  tranfpofition,  Ate. 
and  VL  for  any  particular  Vanifhing  Line.  But,  feeing  that  the  Ground  Line, 
the  Horizontal,  and  Vertical  Lines  never  vary  their  Places,  gnd  are  always  ftronger 
drawn  than  the  operative  Lines,  I  think  it  needlefs  to  particularize  them  otherwife. 

t 

PROBLEM  VI. 

How  to  find  the  Reprefentation  of  a  Point  whofe  Seat  on  the  Pidfure 
is  given,  and  its  Diftance  from  the  Pidture  known. 

MPA  *  •'  1  ^  .  i  i  X  T  »  »-ds  »  *  ■* 

‘Let  C  be  the  Center  of  the  Pidture,  and  S  the  Seat  of  the  Original  Point. 

Draw  a  Right  Line  CS,  through  the  Center  of  the  Pidture,  and  the  given  Seat, 
indefinitely  beyond  S.  Draw  C  A,  at  pleafure  ;  and  SB  parallel  to  C  A. 

Make  AC  equal  to  the  diftance  of  the  Pidture,  and  SB  equal  to  the  diftance  of  the 
Original  Point  from  its  Seat.  Draw  AB,  which  will  cut  CS  in  b,  the  Point  fought. 

Or,  if  the  Original  Point  be  between  the  Eye  and  the  Pidture,  make  SR  equal 
to  its  diftance  as  before,  and  draw  AB,  which  produce  to  the  Pidture,  curing  it  in  b. 
Then  is  b  the  projected  Reprefentation,  of  the  Point  B ,  on  the  Pidture. 

Compleat  the  Parallelogram  A  C  S  D. 

DEM.  AC  19  equal  to  the  Diftance  of  the  Picture,  SB  to  the  Diftance  of  the  Original  Point  from  its 
Seat,  and  AC  is  parallel  to  S  B  (Con.)  Confequently,  the  Triangles  ACb,  and  bBS  are  fimilar. 

Wherefore,  S b  :  bC  :  :  SB  :  A C  ;  and,  confequently,  S  b  :  Sb  +  bC  (i.  e.  SC)  : :  SB  :  S  B  +  A  C, 
equal  SD  (i.  e.  B  D.)  that  is,  Sb  :  S  C  :  :  SB :  B  D.  Alfo  Si>:SC::SJ3:i?D.  -  Theo.  13. 

Now,  becaufe  SB  is  the  Diftance  of  the  Original  Point,  from  the  Pidture,  and  AC  is  equal  to  the 
Diftance  of  the  Picture;  draw  CE  and  SF,  both  perpendicular  to  CS,  confequently  parallel  ;  make 
CE  equal  CA,  and  SF  to  SB,  and  draw  EF ;  which  will  cut  SC  in  the  fame  Point,  b. 

For,  the  Triangles  CEb,  bFS  are  fimilar.  Wherefore,  Sb  :  bC  :  :  SF  :  EC;  i. e.  as  S  B  :  AC. 

H  h  Hence 
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Hence  it  is  evident,  that  the  projedion  of  the  Point  b  does  not,  in  the  leaft,  de¬ 
pend  on  the  fituation  of  the  Lines  C  A  and  SB,  in  relped  of  C  S,  but  on  their  pa- 
rallelifm  and  proportion  to  each  other;  wherefore,  if  the  true  Diftances  are  not 
known,  but  only  their  Ratio,  the  Point  b,  will  be  projeded  the  fame.  e.  g. 

Take  C  I  at  pleafure;  and  make  SG  to  Cl,  as  SB  to  AC,  and  draw  I  G;  the 
Point  b  will  be  projected  the  fame,  on  the  Pidure.. 

For,  lince  S  G  :  Cl :  :  SB  :  C  A,  and  Sb  :  bC  :  :  SB  :  C  A  ;  ccnfequently,  Sb:bC::SG:CI, 
and  confequently,  the  Point  b  is  the  fame. 

Hence  may  be  feen  the  univerfality  of  the  13th  Theorem.  For,  conceiving  E  to  be  the  Eye,  and 
EC  the  Direcl  Radial,  i.  e.  the  Diftance  of  the  Picture,  and  SF  the  Diftance  of  the  Original  Point  from 
its  Seat,  i.  e.  from  the  Picture,  imagine  the  Triangle  ECb  to  be  turned  up,  on  bC,  till  EC  is  perpendi¬ 
cular  to  the  Picture,  and  fuppofe  bFS'turned  back,  on  Sb,  till  S  F  is  alfo  perpendicular  to  the  Pidture, on 
the  other  Side;  then  is  E  in  the  true  place  of  the  Eye,  and  F  is  in  the  Place  of  the  Original  Foint,  and 
confequently,  EF  is  a  Yifual  Ray  from  the  Eye  to  the  Point;  which  it  is  evident  will  pafs  through  the 
Picture,  in  the  Point  b;  and,  fince  Vifion  is  conveyed  in  Right  Lines  to  the  Eye,  the  Point  F  will  ap¬ 
pear,  on  the  Picture,  at  b;  which  is,  therefore,  the  perfpe&ive  Reprefentation  of  the  Point  F.  (See  App.) 

Again,  becaufe  EC  is  parallel  to  S  F  and  cuts  the  Picture  in  C,  its  Center,  C  is  the  Vanifking  Point  of 
SF ;  (Cor.  2.  Def.  L.)  for,  the  Line  S  F  is  perpendicular  to  the  Picture;  and  S  is  its  interfering  Point; 
(Def.  K.)  wherefore,  S  C  is  its  indefinite  Reprefentation f;  and  EF  is  a  Vifual  Ray  from  the  Eye  to  the 
Original  Point;  (Def.  H.) 

And,  becaufe  EC  is  parallel  to  SF,  and  EF  cuts  them  both,  they  are,  therefore,  all  in  the  fame  Plane:}:, 
confequently,  the  Vifual  Ray,  E  F,  will  cut  the  Picture  fomewhere  in  SC,  the  Interfe£tion  of  that 
Radial  Plane  with  the  Picture,  and  confequently  in  b  ;  making  Sb  to  bC,  as  SF  (or  SB)  to  EC  (or  AC) 
or,  S  b  to  S  C,  as  S  F  or  SB,  added  to  EC,  or  AC ;  i.  e.  to  BD,  or  F  H  § ;  for,  D  is  the  Diredting  Point 
of  B  S,  and  H  of  F  S. 

SCHOL.  Thus,  the  whole  bufinefs  of  practical  Perfpedive  will  be  found  (when 
well  under  Rood)  to  conlift  in  finding  the  reprefentation  or  projection  of  a  Point  on 
the  Pidure,  any  how  fituated  ;  i.  e.  to  determine  that  Point,  in  which  a  Vifual 
Ray,  from  the  Original  Point  to  the  Eye,  would  cut  and  pafs  through  the  Pidure. 

For,  if  the  two  Extremes  of  a  Right  Line  are  found,  the  whole  Line  is 
determined  ;  and  curved  Lines  can  only  be  repreiented  by  finding  the  repre- 
fentations  of  feverai  Points  in  the  Original  Curve,  and  joining  them  carefully, 
by  hand.  I  would  therefore  advife  the  young  Student,  to  beflow  the  utmoft 
attention  on  this  and  the  following  Problems,  as  they  really  contain  the  whole 
.offence  of  Pradical  Perfpedive. 

PROBLEM  VII. 

The  Seats,  on  the  Pidure,  of  any  two  Points  in  an  Original  Line  be¬ 
ing  given,  and  the  Diftance  of  the  Points  from  the  Pidure;  to  find 
the  Inclination  of  the  Line  to  the  Pidure,  its  Interfering  and 
Vanifhing  Points ;  to  draw  its  indefinite  Reprefentation,  and  to 
find  the  Reprefentation  of  each  Point. 

A  and  B  are  the  Seats  of  the  Points  given,  and  C  is  the  Center  of  the  Pidure. 

Draw  AB,  indefinite;  draw  AF  and  BG  perpendicular  to  AB,  and  equal  to  the 
Diftance  of  the  Original  Points  from  their  Seats,  refpedively  ;  and  draw  FG,  meet¬ 
ing  A  B  in  the  Point  I. 

Then  is  1  the  Interfeding  Point  of  the  Line,  in  which  the  Original  Points  are 
fituated  ;  and  A  IF  is  the  Angle  of  its  Inclination  to  the  Pidure. 

Through  C,  draw  CV  parallel  to  A  I,  indefinite;  draw  CE  perpendicular  to 
CV,  and  equal  to  the  Diftance  of  the  Pidure  ;  and,  draw  EV  parallel  to  IF, 
curing  CV  in  V,  the  Vanifhing  Point. 

Draw  IV,  the  indefinite  Reprefentation  of  the  Original  Line;  and  laftly,  draw 
EF  and  EG,  or  AC  and  BC,  cuting  iy  in  a  and  b,  the  Reprefentations  of  the 
Original  Points,  F  and  G. 

1  DEM. 
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DEM.  Becaufe  A  and  B  are  the  Seats  of  the  Original  Points,  A  B  is  the  Seat  of  the  Line  thev  are  In 
and  confequently,  it  is  the  Interfcaion  of  a  Plane  palling  through  the  Line  perpendicular  to  the  Piaure’ 

(See  NT.  B.  Art.  7.  General  Introduftion,  Page  44.) 

Now,  fince  AF  and  E  G  are  perpendicular  to  AB,  i.  e.  to  the  Piaure,  and  meafure  the  Diftance of 
each  Point,  refpeatvely,  from  its  Seat ;  if  the  Triangle  A  FI  was  turned  back,  behind  the  Pidure  and 
perpendicular  to  it,  F  and  G  would  be  in  the  true  places  of  the  Original  Points,  in  refpeft  of 
Picture,  and  F  G  would  represent  the  Original  Line  ;  which,  being  produced  to  the  Piaure,  would  cut 
it  ini,  in  the  Line  A  B,  produced.  —  —  _  _  11  7'E1 

for,  A  F  and  B  G  are  parallel  Lines,  and  confequently,  all  other  Right  Lines  which  cut  them  botli 
are  in  the  fame  Plane  +. 

Therefore,  I  is  the  Intending  Point  of  the  Line  F  G,  and  AI  F  is  the  Angle  of  its  Inclination  to  f  A*’  7" 
the  Future,  1.  e.  to  its  Seat,  A  B. 


a  „S,upPofe  tlie  TnanS,e  CEV  turned  up,  perpendicular  to  the  Piaure,  it  will  be  parallel  to 

AFI;  for  CV  is  parallel  to  I  A,  and,  AF  I  and  C  E  V  arc  both  perpendicular  to  the  fame  Plane. 

Now  C  E  is  perpendicular  to  the  Piaure,  and,  fince  it  is  equal  to  the  Diftance,  E  is  the  true  place  of 
the  Eye;  and  becaufe  EV  isparallel  to  IF,  and  cuts  the  Piaure  in  V,  V  is  the  Vanilhina  Point  of 
feeing  they  make  equal  Angles  with  the  Picture;  (EVC  equal  A  I  F ;  by  Theorem^  x  th.) 

But,  I  is  the  InterLaing  Point  of  b  G,  and  V  is  its  Vanilhing  Point;  wherefore,  I  V  is  its  indefi¬ 
nite  Reprefentation  ;  by  Theorem  12  th. 

And,  E  F,  EG,  are  Vifual  Rays,  from  the  Eye  (E)  on  this  Side,  to  the  Points  F  and  G  on  the 
other  fide  of  the  Piaure,  which  would  cut  and  pafs  through  the  Piaure  at  a  and  b. 

For,  E  V  is  parallel  to  I F,  and  they  are  both  cut  by  I  V  and  E  F  ;  wherefore,  they  are  all  in  the  fame 
Plane  +  ;  and  I  V  is  the  Seaion  of  that  P lane  with  the  Piaure,  becaule,  the  Points  1  and  V  are  badi  in 
the  Piaure;  theJLine  F  G  cuting  it  in  I,  and  E  V  in  V,  (Def.  K  and  L.) 

Now,  fince  ts  F  and  EG  are  alfo  in  the  fame  Plane,  they  muft  cut  the  Piaure,  fomewhere  in 
the  Interfeaion  (I  V)  of  the  Plane  they  are  in,  confequently  in  a  and  b. 

For,  the  Triangles  VEa  and  a  IF,  V  E  b  and  bl  G  are  fimilar  ;  and  therefore,  I  a  :  a  V  : :  IF  :  E  V 
as  Fa  ;  a E  ;  and,  Ib:bV::IG:EV;  as  by  Theorem  13  th. 


*  Def.  22, 
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Secondly.  A  C  and  B  C  alfo  determine  the  fame  Points,  a  and  b. 


F<Mi>  AF  and  B.G  are Lines  perpendicular  to  the  Piaure;  therefore,  the  Center  of  the  Piaure  is 
their  V  anilhing  Point :  § ;  EC  being  parallel  to  them  || ;  alfo,  A  and  B  are  their  Interfefting  Points  ; 
therefore,  A  C  and  BC  are  the  indefinite  Reprefentations  of  A  F  and  BG;  by  Theorem  12  th. 

But,  the  Reprefentation  of  the  common  Seaion  of  two  Lines,  is  the  Point  in  which  the  Indefinite 
Kepreientations  cut  each  other.  (Cor.  7.  Theo.  12.) 

.  the  Point  m  which  I  V  and  AC  cut  each  other,  is  the  Reprefentation  of  F;  and  b  of  G, 

in  which  the  Lines  BC  and  IV  cut  each  other. 

£lfo,  becauic  CE  is  parallel  to  AF,  the  Triangles  C  E  a,  aFA  are  fimilar;  wherefore. 

A  a:  aC: :  Fa:  aE  : :  AF.-EC,  i.  e.  :  rlaor  I  F:  a  V,  or  E  V.  £.  D. 


Or,  if  the  Diftance  of  the  Points  F  and  G,  from  the  Interfering  Point,  are 
transfered  to  D  and  H;  and  the  Diftance  of  the  Vanilhing  Point,  E  V,  be  fet 
off,  from  V  to  E;  ED  and  E'H,  being  drawn,  will  give  the  fame  Points ;  that 
is,  they  will  cut  I V  the  fame,  in  a  and  b. 


For,  the  Ratio  of  la  or  I b,  to  a  V  or  b  V,  is  ftiil  as  IF  or  I G,  to  E  V  ;  i.  e.  as  ID  or  IH,  to  E  V. 

Alfo ;  if  A  C,  or  B  C,  be  confidered  as  the  indefinite  Reprefentation  of  a  Line 
(B  G)  in  which  the  Point  G  is  fituated  ;  make  BK  equal  B  G,  and  C  Ez  (on  the 
contrary  fide)  equal  CE;  K£l  will  determine  the  fame- Point,  b,  &c. 

N.  B.  The  Seat  of  a  Point,  on  any  Plane,  is  the  Point  where  a  Perpendicular  from  the  Original  Point 
cuts  the  Plane,  and  confequently  meafures  its  Diftance.  See  Ichnog.  and  Orthog.  Sed.  il.  Page  46. 
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SCHOL.  The  Diftance  of  any  Point,  in  an  Original  Objed,  from  the  Pidur^ 
may  be  obtained  when  the  Interfering  Point,  of  the  Line  it  is  in,  and  its 
Diftance  from  the  Interfering  Point,  cannot,  for  various  reafons ;  and,  fince 
it  is  demonftrated  (Theo.  1 3.)  that  the  Diftances  of  feveral  Points  in  a  Line, 
refperively,  from  the  Pirure,  are  in  the  fame  Ratio  as  their  Diftances  from 
the  Interfering  Point  of  that  Line ;  confequently,  having  their  Seats  on  the 
Pirure,  and  Diftance  from  their  Seats,  reiperively,  their  Reprefentations,  on 
the  Pirure,  may  be  determined  without  the  Interfering  Point.  (Cor.  1.  Th.  1 3.) 

SCHOL.  2.  If  the  Original  Points  are  in  a  Plane  which  is  perpendicular  to  the 
Pidure,  the  Seats  of  thofe  Points  are  in  the  Interferion  of  that  Plane  with 
the  Pirure. 

Wherefore^ 
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Wherefore,  if  F  and  G  are  two  Points  in  a  Line  on  the  Ground  Plane,  the 
Seats  of  thofe  Points  are  in  the  Ground  Line  (ID)  where  the  Perpendiculars 
F  A  and  G  B  cut  it.  A  and  B  are  the  Seats  ;  and  their  Diftances  A  F  to  BG, 
are  as  the  Diftance  of  the  Point  F  is  to  the  Diftance  of  G,  from  the  Inter¬ 
fering  Point  of  the  Line  F  G,  where  it  meets  A  B  produced. 

COR.  I  D  being  the  Interfe&ion  of  a  Plane  in  which  the  Line  FG  is  or  may  be 
fituated,  VC  is  its  Vanifhing  Line  (Theo.  2.  and  10.)  and,  becaufe  it  pafles 
through  C,  the  Center  of  the  Pi&ure,  it  is,  confequently,  the  Vanifhing  Line 
of  a  Plane  perpendicular  to  the  Piflure  (Theo.  4.)  whofe  Diftance  is  EC. 

COR.  2.  If  the  Interfe&ion,  (I  D)  and  Vanifhing  Line  (C  V)  of  any  Plane,  with  its 
Center,  (C)  and  Diftance,  (EC)  be  given,  and  any  Line  (F  G)  in  the  Original 
Plane;  its  Interfering  Poinp(I)  is  found  by  producing  the  Line;  and  its  Va- 
nifhing  Point  (V)  by  drawing  E  V  parallel  to  FG;  or,  by  making  the  Angle 
E  V  C  equal  to  A I  F.  (Theorem  1 1.) 

PROBLEM  VIII. 

The  Reprefentation  of  a  Line  and  its  Vanifliing  Point  being  given  or 
found,  to  divide  the  Line,  perfpe&ively,  in  any  known  Proportion. 

AB  is  the  Line  given,  and  V  is  its  Vani thing  Point. 

Draw  AH,  at  pleafure,  and  EV  parallel  to  AH. 

Make  AF,  F  G,  and  GH  in  the  ratio,  or  known  proportion,  of  the  Original. 
Draw  BH,  and  produce  it,  through  B,  cuting  V  E,  in  E ;  and  draw  EF,  and 
EG,  cuting  A  B  in  C  and  D. 

Then  is  A  B  divided,  in  C  and  D,  perfpedively,  as  A  H  is  divided ;  in  F  and  G. 

DEM.  If  V  E  be  confidered  as  the  Vanifhing  Line  of  a  Plane  in  which  the  Original  of  AB  is  fituated, 
AH  may  be  confidered  as  its  Interfe&ion  ;  and  EF,  EG  and  EH  reprefent  parallel  Liues  f;  for  they 
are  all  in  the  fame  Plane,  whofe  Vanifhing  Line  is  E  V,  and  E  is  their  Vanifhing  Point. 

Wherefore,  fince  A  BH  is  a  Triangle,  and  CF  and  DG  are  fuppofed  parallel  to  BH  ;  confequently, 
A  B  and  A  H  are  divided  in  the  fame  Ratio,  in  the  Points  C,  D,  and  F,  G  J. 

N.  B.  If  aB  had  been  drawn  through  the  other  Extreme  (B)  infteadof  AH,  and  aB  divided,  in  the  fame 
Ratio  as  AH,  that  is,  in  the  given  Proportion  ;  A  a  being  drawn,  cuting  E  V  in  E,  and  E  f,  E  d,  pro¬ 
duced,  will  cut  AB  in  the  fame  Points,  C  and  D. 

Any  other  Line  (A  H)  beingdivided  in  the  fame  Ratio  as  AH,  and  AVbeing  drawn  parallel  to  AH’; 
EH  drawn,  through  B,  and  EF,  EG  alfo  drawn,  will  give  the  fame  Points  C  and  D,  which  may  be 
demonftrated  in  the  fame  manner. 

SCHOL.  By  this  Problem,  any  Right  Line  in  any  Objeft,  fketched  by  hand  and 
depending  on  the  Eye,  may  be  divided,  with  certainty,  in  the  proportion  of 
the  Original,  being  known,  no  regard  being  had  to  what  Plane  the  Line  is  in, 
nor  its  Vanifhing  Line. 

By  the  fame  means,  a  Line  drawn  in  Perfpe&tve  may  be  bifected,  as  A  D,  or 
CB,  by  making  AF,  F G,  or  FG,  GH  equal.;  confequently,  if  the  Parts 
AF,  FG,  and  G  H,  are  all  equal,  A  B  is  trifedled,  perfpedlively. 

COR.  If  AV  be  the  indefinite  Reprefentation  of  a  i.Line,  and  AC  reprefents  fome 
certain  portion  of  the  Original  ;  and  it  is  required  to  cut  off  another  Portion,  as 
C  D  or  C  B,  in  a  known  Ratio  to  that  reprefented  by  AC. 

Draw  AH,  and  VE  parallel  to  it,  at  diferetion  ;  aflume  any  Point  (E)  in 
E  V,  and  draw  EF,  through  C,  cuting  A  H  in  F. 

Make  F  G,  or  F  H,  to  A  F  in  the  known  proportion  of  the  Original,  and 
draw  E  G,  or  EH;  which  will  cut  off  C  D,  or  C  B,  in  the  proportion  required. 
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COR.  2.  If  A  C  reprefents  a  certain  portion,  and  it  is  required  to  cut  off,  from  any 
other  Point,  as  D,  a  part  (D  B)  which  (hail  be  to  A  C  in  a  certain  Ratio.1  ' 
Proceed  as  before,  and,  from  any  Point  (E)  in  E  V,  draw  E  F,  EG  through 
C  and  D.  Make  G  H  to  A  F  in  the  known  proportion,  and  draw  E  H  cutino- 
A  V  in  B,  the  Point  fought.-  '  l  '“i  ‘  " 1  '■  ® 
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The  Vanifhing  Line  of  a  Plane  being  drawn,  and  the  Reprefenta- 
tions  of  two  Lines  in  that  Plane;  if  one  of  the  Lines  be  divided 
any  how,  how  to  divide  the  other  in  the  fame  Ratio. 

•  f  '  *  .  v‘T .  \  .  »  •  l  J  •  '  •  »  •  v  *  *  i  I'M'  i 


Let  AB  and  CD  be  the  given  Reprefentations,  of  which,  let  A  B  be  divided, 
any  how,  in  E ;  it  is  required  to  divide  C  D  in  the  fame  Proportion. 

GH  is  the  Vanifhing  Line  of  the  Plane  they  are  in. 


At  any  Diftance,  at  difcretion,  draw  a  d  parallel  to  GH;  and,  from  any  Point 
(G)  in  the  Vanifhing  Line,  draw  G  A,  GE,  and  G  B,  and  produce  them  till  they 
cut  a  d,  in  a,  e,  and  b. 

From  the  fame  Point  (G)  or  any  other,  in  the  Vanifhing  Line,  as  H,  draw  He, 
H  d,  through  C  and  D. 

Divide  cd,  inf,  as  a  b  is  divided,  in  e  ;  i.  e.  make  c  f  to  c  d,  as  a  e  to  a  bf- 

Draw  Hf,  which  will  divide  C  D,  in  F,  in  the  fame  Ratio  as  A  B  is  divided. 

1  *■  U - '  i  V)  J  ft !>,»?•  I  »  *» a •  f *  >  *  *  u  *  .  »  !  'i  .  OLyi  *  Vi*  ’*!*'■'«>  •  I  f‘  * 

This  Problem  may  be  performed  as  well  by  one  Point  (O)  as  by  two  ;  if  the  Line, 
CD,  be  fo  fituated,  as  to  come  within  compafs.  From  which  conftrudtion  it  is 
evident,  that  AB  and  CD  reprefent  equal  Lines,  as  well  as  being  equally  divided, 
ab  and  cd  being  equal,  and  the  two  Lines  having  the  fame  Vanifhing  Point. 

For,  they  reprefent  parallel  Lines,  and  they  are  both  cut  by  parallel  Lines, 
a  O,  b  O,  cO,  &c.  at  equal  Diftances,  ab  equal  c  d,  &c. 

Or,  it  may  be  done  by  drawing  two  Lines,  A I  and  CK,  which  are  parallel  to 
GH,  through  either  Extremes  (A  and  C)  of  the  given  Lines  ;  by  which  Conftruc- 
tion,  the  Demon  ft  ration  evidently  appears  from  the  laft  ;  feeing  that,  A  I,  and 
ab,  or  ab;  CK  and  c  d  are  all  divided  in  the  fame  Ratio. 

After  the  fame  manner,  C  D  may  be  divided,  perfpedlively,  into  as  many  parts 
as  A  B  is  divided  into,  and  in  the  fame  ratio  to  each  other,  refpedtively. 


The  general  utility  of  this  Problem  is  much  the  fame  as  the  other  ;  the  former  being,  how  to  divide  a 
Line,  perfpedtively,  in  the  proportion  of  the  Original ;  and  this  fhews,  how  to  find  the  Proportion  of  the 
Original  from  the  perfpedtive  Reprefentation  ;  by  which  means,  any  other  Line  may  be  divided  the. fame. 

In  the  former,  the  Vanifhing  Line  was  not  necefiary,  only  the  Vanifhing  Point  of  the  Line,  which  may 
be  in  any  Plane  whofe  Vanifhing  Line  would  pafs  through  V,  its  Vanifhing  Point,  as  VE  or  V  E.  But, 
in  this  Cafe  (the  Lines  having  different  Vanifhing  Points)  the  Vanifhing  Line,  of  the  Plane  they  are  in, 
muft  be  had;  and,  it  muft  alfo  be  obferved,  that  both  Lines  are  in  the  fame  Plane,  or  the  Operation 
cannot  be  performed  by  one  Vanifhing  Line. 


PROBLEM  X. 

*  •  -l  K  4  .  *  ?  [  »  ~  •  .  '  *  i  L*  *  *  .  > 

The  Vanifhing  Line  of  a  Plane  being  given,  and  the  Reprefentations 
of  two  Lines  in  that  Plane,  having  different  Vanifhing  Points,  to 
cut  off,  from  any  Point  in  one  of  them,  a  portion  equal  to  that  re- 
prefented  by  the  other,  or  in  any  known  Ratio. 

.  ;  1 1 1 

The  different-pofitions  or  fituations  of  the  Lines,  to  each  other,  may  make  this 
Operation  appear  very  different ;  for  which  reafon  I  (hall  give  it  varioufly,  of  which, 
the  firft  is  according  to  Brook  Taylor. 

I  i 


Fig.  46. 


f  Prob. 32. 
Geometry. 
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15.  1.  El. 


Fig.  48. 


§  Prob.  8, 


Let  A  B  be  a  given  Reprefentation  of  d  Line,  and  F  G  the  indefinite  Reprefenti- 
tion  of  another  Line.  NM  is  the  given  Vanifhing  Line,  and  C  its  Center. 

It  is  required  to  cut  off  (from  the  Point  F)  a  portion,  which  (hall  be  to  that  repre- 
fented  by  A  B  in  a  known  Ratio. 

Produce  A  B  to  its  Vanifhing  Point,  D  ;  and,  through  F,  draw  A  H,  to  the 
Vanifhing  Line,  cuting  it  in  H. 

Draw  G  E  perpendicular  to  the  Vanifhing  Line  and  equal  to  its  Difiance,  and 
join  E  D  and  E  G,  by  Right  Lines* 

Make  EK  and  E  L  in  the  Ratio  required;  i.  e  make  EK  to  E  L  as  the  Original- 
Line,  reprefented  by  AB,  is  to  the  other;  and  draw  EM,  or  EN,  parallel  to  K  L. 
Draw  B  H  and  F  D,  interfering  in  I ;  draw  I  M,  or  N  I,  cuting  F  G,  in  O  or  P; 
Then,  F  O,  or  F  P,  reprefents  a  Line  having  that  Proportion,  to  the  Line  which 
AB  reprefents,  as  EL  to  EK. 

DEM.  If  N  M  be  confidered  as  the  Vanifhing  Line  of  a  Plane  perpendicular  to  the  Picture;  imagine  the 
T  riangle  NEM  turned  up  perpendicular  to  the  Picture;  or,  if  the  Plane  in  which  the  Original  Lines 
are  fituated,  be  inclined  to  the  Pidlure,  let  NEM  be  fuppofed  parallel  to  it  j  then,  E  is  in  the  true 
place  of  the  Eye. 

Now,  ED  and  EG  are  the  Radials  of  AD  and  F  G,  producing  their  Van  idling  Points*  eorfequently 
they  are  parallel  to  them,  refpedlively ;  f  and  make  the  fame  Angle  (DEG)  at  the  Eye,  as  the  Original 
Lines  make  with  each  other.  (Cor.  1.  Theo.  6.) 

And,  becaufe  E  M  is  parallel  to  KL,  D,  G,  and  M  are  the  Vanifhing  Points  of  the  three  Sides  of  a, 
Triangle  (EK  )  the  Radials,  ED,  EG,  and  E  M  being  parallel  to  them,  relpsclively. 

But,  the  three  Lines,  FI,  F  O,  and  IO,  vanifh  in  thole  Points,  refpe  dive’y  ;  confequently,  FIO 
reprefents  a  Triangle  fimilar  to  LKL;  the  Angle  DFG  reprefents  the  Angle  DEG  (Prob.  4»)  and 
confequently,  I  M  reprefents  a  Line  parallel  to  E  M  ;  i.  e.  to  KL. 

Therefore,  the  other  two  fides,  F 1  and  F  O,  or  F  P,  have  that  Proportion  to  each  other,  perfpec- 
tively,  as  E  K  to  E  L. 

But,  becaufe  AB  and  FI,  AF  and  B  I  have  the  fame  Vanifhing  Points,  D  and  H,  refpf'dtively, 
A  B  I  F  reprefents  a  Parallelogram  (Cor.  1.  Theo.  3.)  confequently,  FI  repreLnts  a  Line  equal  to 
the  Original  of  A  B ;  |  and  therefore,  F  O,  or  F  P,  reprefents  a  Line  which  has  that  t  ropotlion  to  the 
Original  of  A  B,  as  E  K  to  E  L. 

N.  B.  If  the  fituation  of  the  Line  AB  was  fuch,  that  a  Right  Line,  joining  A  and  F,  was  parallel  to 
the  Vanifhing  Line  N  M,  then  B  I  muft  be  drawn  parallel  alf  >. 

But,  if  ab,  the  given  Line,  be  fo  fituated,  that  the  Line  a  F  is  fo  much  inclined  to  the  Van  fhlng 
Line  as  not  to  reach  it  within  the  compafs  of  the  Picture,  take  a  y  Point  (J)  in  the  Vanifhing  Line, 
and  draw  Ja,  Jb,  indefinite ;  draw  AD,  at  diferetion,  cuting  them  in  A  and  B,  and  proceed  as  before. 

For,  AB  and  ab  having  the  fame  Vanifhing  Point  (D)  alfo,  Aa  and  Bb  have  the  fame  Vanifh¬ 
ing  Point  (J)  ab  B  A  reprefents  a  Parallelogram;  and  confequently,  A  B,  ab,  reprefent  equal  Lines. 

Cafe  2nd.  Let  the  given  Lines  (AB  and  FP)  be  fo  fituated  as  to  crofs  each  other  ; 
and,  it  is  required  to  cut  off,  from  the  Point  (I)  of  their  Intsrfe&ion  (or  any 
other)  a  part  (I  F  or  I P)  equal,  or  in  any  Ratio  to  the  Original  of  A  B. 

Draw  A  c  parallel  to  the  Vanifhing  Line  (MD)  indefinite;  and,  from  the  Point 
H,  or  any  other,  at  diferetion,  in  the  Vanifhing  Line,  draw  HI  and  HB,  cuting 
A  c  in  c  and  b ;  then,  A  b  is  to  b  c  in  the  Ratio  of  the  Original  of  A  B  to  B I  §. 

Make  a  c  equal  to  A  b  and  draw  a  H,  cuting  A  B  in  d ;  d  I  reprefents  the  fame 
meafure  as  AB,  viz.  ac  equal  to  Ab. 

Produce  A  B  to  its  Vanifhing  Point  (D)  and  F  I,  to  H;  if  it  be  not  already  done. 
C  being  the  Center  of  the  Vanifhing  Line,  draw  C  E  perpendicular  to  H  D,  and 
equal  to  its  Diftance  j  and  draw  ED,  EH. 

Make  EK,  EL,  equal,  or  in  the  Ratio  required,  and  join  KL;  to  which,  draw 
EG  parallel,  giving  the  Vanifhing  Point  G. 

Draw  G  d,  and  produce  it,  cuting  I F  in  F ;  then,  if  E  K  be  equal  E  L,  I  F  re¬ 
prefents  a  Line  equal  to  the  Original  of  dl,  that  is,  of  A  B,  as  it  was  required; 
or,  whatever  Ratio  EK  has  to  E  L,  FI  reprefents  the  fame  to  A  B. 

Again.  Draw  m  n,  through  I,  parallel  to  A  c,  cuting  a  H  in  m. 

Make  In  equal  Im ;  draw  nH  cuting  AD  in  O  ;  and  draw  OG,  cuting  FH  in  P. 
I P  reprefents  a  Line  equal  to  I F,  equal  A  B  j  i.  e.  to  their  Originals ;  or  in  the 
Ratio  of  E  K  to  E  L,  whether  equal  or  otherwise. 


DEM. 


Sea.  IV.  OF  PRACTICAL  PERSPECTIVE. 

\ 

DEM.  Bccaufe  a  m  and  F  I  have  the  fame  Vartifhing  Point  (FI)  they  reprefent  parallel  Lines ;  and,  be- 
caufe  m  n  is  parallel  to  a  c,  and  to  the  V  anifhing  Line  HD,  a  m  1  c  reprefents  a  Parallelogram ; 
confrquently,  the  Originals  of  m  1  and  ac  are  equal. 

But,  In  was  made  equal  I  m,  and  nH  reprefents  a  Line  parallel  to  aHj  confequently,  10  and  Id 
reprefent  equal  Lines.  !  S  *e  Problem  8th.) 

And,  Ance  O  P  and  FJ  have  the  fame  Vanifhing  Point  (G)  they  alfo  reprefent  parallel  Lines  §,  and 
confequently,  10P,  IdF  repretent  equal  Angles  +;  wherefore,  they  are  fimilar  Triangles,  for  the 
Angles  PIC),  d  I  F,  are  equal  %. 

But,  they  alio  reptcLnt  congruous  T riangles,  for  I P  :  I F  :  1 1  O  :  I  d  t :  P  O  :  d  F  ;  and  I O  reprefents 
a  Line  equal  to  1  d  5  Confequently,  I  P  reprefents  a  Line  equal  to  I  F,  and  P  O  to  d  F. 

If  it  had  been  required  to  cut  off,  from  the  Point  J,  in  F  H,  a  portion,  in  a 
certain  Ratio  to  A  B  ;  draw  B  J. 

If  B  J  be  parallel  to  H  D,  draw  D  J  cuting  Ab  ill  a  ;  then  J  a  reprefents  an 
equal  Line  as  A  B; 

But,  if  B  J  be  not  parallel  to  the  Vanifhing  Line,  produce  it  to  its  Vanifliing 
Point,  and  proceed  as  by  Fig.  47,  ufing  J  a  for  A  B,  as  I  d  for  A  B,  before. 

N.  B.  If  K  L  was  parallel  to  the  Vanifhing  Line,  then  PO  and  d  F  would  alfo  be  parallel;  for  EG 

would  be  parallel;  and  confequently,  could  hot  produce  a  Vanifhing  Point. 

Suppofe  it  was  required  to  cut  off,  from  the  Point  a  (Fig.  47.)  in  the  Line  a  F,  a  part,  equal,  or  in  any 
kfioWh  Ratio,  to  the  Original  of  A  B. 

Draw  A  a  till  it  cuts  the  Vanifhing  Line  in  J,  and  draw  JB;  alfo  draw  aD  to  the  Vanifhing  Point  of 
A  B.  Then  a  b  reprefents  an  equal  meafure  as  A  B,  and  at  may  be  cut  in  any  Ratio  to  ab,  as  in  the  next 
Cafe;  which  is  the  ^rd  Example,  Prop.  16,  of  Brook  Taylor,  mentioned  in  the  Preface  to  this  Book. 

Cafe  3rd,  Let  AC  or  C  B  be  the  given  Line.  It  is  required  to  cut  off  from  the 

Point  C,  a  part,  which  reprefents  an  equal  meafure  as  the  other. 

D  and  G  are  the  Vanifhing  Points  of  the  two  Lines,  and  E  is  the  Eye. 

Draw  ED  and  EG,  and  bifeft  the  Angle  DEG,  by  the  Line  E  FI. 

Draw  A  H,  which  will  cut  C  G  in  the  Point  B,  as  required  ;  or  C  A  in  A. 

This  Cafe,  or  this  pofition  of  the  Lines,  is  but  another  Example  of  this  Problem,  which  Brook 
Taylor  calls,  finding  the  Reprefentation  of  a  Circle  from  the  reprefentation  of  one  Radius  given.  It  is 
certain  that  the  whole  Circle  may  be  completed,  from  a  Radius  given,  though  not  by  this  Cafe  only, 
but  by  both,  as  I  fhall  exemplify. 

Let  AD  and  FG  be  drawn  indefinite ;  C,  their  Interfering  Point,  is  the  repre¬ 
fentation  of  the  Center,  and  C  B  is  the  Radius  given,  in  the  Pofition  by  Brook 
Taylor. 

He  fays,  “  make  C  A  to  reprefent  a  Line  equal  to  that  reprefented  by  C  B  (by 
the  1 5th)”  viz.  by  the  firft  Cafe  of  this  ;  “  i.  e.  bifeft  the  Angle  E  O  D and,  to 
make  it  Rill  lefs  intelligible,  in  his  Diagram,  the  Angle  DEG  i  e  E  O  D,  in  his 
Treatife)  is  not  bifedted,  nor  trife&ed,  but  is  cut,  very  nearly,  in  the  Ratio  of  2 
to  5  ;  which  negligence,  in  a  Perfon  of  his  fagacity,  is  to  me  furprizing. 

It  is  demonftrated  in  the  3rd  of  the  6th  of  El.  that,  if  any  Side  of  a  Triangle 
te  divided  in  the  Ratio  of  the  other  two  Sides,  a  Right  Line  joining  the  oppofite 
Angle  and  the  point  of  Se&ion  will  bifeft  that  Angle.  But,  there  may,  very  juftly, 
be  an  exception  to  this  ;  for,  it  is  neceflary  that  the  greater  Segment  be  contiguous 
to  the  greater  Side,  and  confequently  the  lefler  Segment  to  the  leaft  Side. 

In  the  Triangle  DEG,  if  DG  be  divided,  in  H,  in  the  Ratio  of  DE  to  EG, 
then,  EH  bife<fts  the  Angle  D  E  G ;  becaufe  G  H,  the  greater  Segment;  is  con¬ 
tiguous  to  the  greater  Side,  E  G  ;  which,  it  is  obvious,  could  not  be  otherwife. 

The  Conftruflion,  for  proof  of  the  Affertion,  is  to  produce  either  Side,  as  G  E, 
and  make  E  J  equal  to  E  D,  and  join  J  D ;  which  is  proved  to  be  parallel  to  E  H. 

For,  becaufe  E  DrrE  J  the  Angle  E  J  D~ J D  E  (9.  1.  El.)  and,  becaufe  D  E  G  is  equal  to  them  both 
(10.  1.)  and  DEH=H  EG  (Con.)  JDE  =  D  EH  (Ax.  4.)  therefore,  EH  is  parallel  to  JD  (4.  1.) 

But,  J  E  is  the  Radial  of  C  B,  produced,  and  ED  of  A  C  ;  and  E  J  is  made  equal  to  E  D ;  alfo,  E  H 

a  Right  Line  from  the  Eye,  parallel  to  J  D  (i.  e.  to  K  L,  as  in  the  former  Cafe)  producing  the  Vanifh- 
ing  Point  of  the  Line  AB  (i.  e.  of  I  O,  and  F  d,  in  the  two  former  Cafes) ;  by  means  of  which  Va¬ 
nifhing  Point  (H)  C  A  and  C  B  are  cut,  reprefenting  equal  portions  of  thofe  Lines. 

Hence  may  be  feen  the  affinity  between  the  two  Cafes,  in  bife&ing  the  Angle  DEG. 


izj 
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For  E  J  =  E  D,  i.  e.  E  K  to  E  L,  and  E  H  is  parallel  to  K  L  ;  confequently,  A  C  B  reprefents  a  Tri¬ 
angle  fimilar  to  K  E  L,  or  JED;  and  confequently,  D,  G,  and  H  are  the  Vanifhing  Points  of  the 
three  bides  A  C,  C  B  and  AB;  which  is  Ifofceles,  by  Conflru&ion. 

And,  fince  D  CG  reprelents  an  Angle  equal  toDEG  (Prob.  4.)  confequently,  A C  G  reprefents  an 
equal  Angle  to  D  E  J  f  ;  therefore,  the  Sides,  containing  the  externa!  Angle  D  E  J,  are,  in  this  Cafe, 
made  in  the  ratio  (E  K  to  E  L)  of  the  Originals,  which  AC  and  CB  reprefent;  and  fince  they  are 
equal,  confequently,  AC  and  CB  reprefent  equal  Lines. 

Now,  C  A  and  CB  reprefent  equal  Lines,  from  the  fame  Point  C;  wherefore, 
if  C  be  confidered  as  the  Center  of  a  Circle,  in  Perlpe&ive,  CA  and  CB  are  Radii 
of  the  Circle  ;  and  this  is  all  that  Brook  Taylor  has  done  towards  finding  the  whole 
Reprefentation,  which  is  far  from  being  fufficient. 

In  BC  produced,  make  CF  reprefent  a  part  equal  to  what  CB  reprefents,  and 
C  I  to  C  A,  or  C  B  ;  then,  B  F,  and  A  I  reprefent  Diameters  of  the  Circle. 

Proceed  as  m  Cafe  ift.  by  making  E  K  equal  to  EL,  and  draw  EN  parallel  to 
iTL;  draw  AN  and  BN,  cuting  BF  and  AD  in  F  and  I,  the  Points  fought. 

Or,  hav'ng  drawn  A  N,  only,  cuting  BF  in  F ;  draw  FH,  cuting  AD  in  I. 

T  he  four  Points,  A,  B,  I,  and  F,  are  all  in  the  Circumference  of  a  Circle, 
whofe  Center  is  C ;  for,  CA,  CB,  &c.  reprefent  equal  Lines. 

But,  thefe  four  Points  are  not  fufficient,  for  compleating  a  Circle  in  Perfpe&ive. 

Draw  HC  and  NC  indefinite,  and  cut  off,  from  the  Center  (C)  C  a,  Cb,  C  i, 
and  C  f,  reprefenting  alfo  equal  meafures,  to  thofe  reprefented  by  CA,  &c.  e.  g. 

Make  EM  equal  to  E  L  ;  join  ML,  and  draw  E  O  parallel  to  ML. 

Alfo,  make  t  L  equal  E  K;  and  draw  E  P  parallel  to  KL. 

Draw  AO,  O  I,  BP,  and  P F,  cuting  the  indefinite  Lines  in  a,  i,  b,  and  f. 

The  Angle  N  E  H  being  bifefted,  by  E  Q,  (hews  the  Affinity  to  the  fir  ft  Cafe. 

Through  the  eight  Points,  A,  a,  B,  b,  I,  i,  F,  and  f,  an  Ellipfis  may  be  defcribed, 
which  will  be  the  reprefentation  of  a  Circle  in  Perfpe&ive  ;  from  the  given  repre¬ 
fentation  of  one  Radius,  AC  or  C  B. 


PROBLEM  XI. 

From  three  Points  given,  in  the  Circumference  of  a  Circle,  to  find 
the  Reprefentation  of  the  Circle  ;  having  the  Vanifhing  Line  of 
the  Plane  the  Circle  is  in,  and  the  place  of  the  Eye. 

A,  B,  and  C  are  the  three  given  Points,  L  M  is  the  Vanifhing  Line,  and  E  is 
the  place  of  the  Eye.  ES  is  the  Diftance  of  the  Vanifhing  Line. 

Produce  A  B  and  C  B,  cuting  the  Vanifhing  Line  in  I  and  K  ;  draw  E I  and  EK. 
Make  the  Angles  KEL  and  I  E  M  each  equal  I E  K,  producing  the  Points  L  and 
M,  in  the  Vanifhing  Line. 

Draw  A  K  and  A  M,  C  L  and  C'  I,  interfering  in  D  and  F ;  the  Points  D  and  F 
are  in  the  Circumference,  which  paffes  through  A,  B,  and  C. 

DEM.  Becaufe  the  Angles  K  E L,  KEI,  and  I  EM  are  equal  (Con.)  and  E  is  the  Eye,  the  Angles 
L  D  K,  K  B  I,  and  I  F  M  reprefent  equal  Angles  (Prob.  4.)  and  confequently  ADC,  ABC,  and 
A  KC  alfo  reprefent  equal  Angles  J. 

Therefore,  thofe  Angles  touch  the  Circumference  § ;  for  they  are  in  the  fame  Segment,  or  ftand 
on  the  fame  Ark,  A  b  C. 

Now,  here  are  five  Points,  A,  D,  B,  F,  and  C,  in  the  Circumference ;  but  they 
are  not  fufficient  for  defcribing  the  true  Curve  of  the  Ellipfis. 

Therefore,  draw  A  H  at  pleafure,  cuting  the  Vanifhing  Line,  in  H. 

Make  the  Angle  H  E  J  equal  I E  K,  and  draw  C  J,  cuting  AH  in  G,  which  is 
another  Point  in  the  Circumference  of  a  Circle. 

7  Thus. 


I 
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Thus  may  as  many  Points  be  found  in  the  Circumference  as  are  neceflary  tode- 
fcribe  the  whole  Curve  ;  which,  palling  through  all  the  Points,  A,  G,  D,  B,  &c. 
will  be  an  Elliplis ;  for,  it  is  the  Reprefentation  of  a  Circle  in  Perfpedtive,  feein<* 
that  thole  Points  are  all  in  its  Circumference. 

If  there  be  too  much  Space  between  any  two  Points,  to  defcribe  the  Curve  with 
greater  accuracy,  another  Point  may  readily  be  found  ;  as  a,  or  b,  between  A  and  C. 

Draw  a  B,  ot  b  B,  at  pleafure,  cutingthe  Vanilhing  Line  in  S,  or  O.  Join  S  E, 
or  OE,  and  make  the  Angles  SEH  and  SEN,  or  OEP,  equal  to  IEK,  cutingthe 
Vanilhing  Line  in  H,  N,  or  P,  relpedtively. 

Draw  1ID,  or  NF,  cuting  S  a  in  a ;  or  P  F,  cuting  O  b  in  b  ;  which  Points, 
a  and  b,  are  alfo  in  the  Circumference. 

f  Cor.  to 
io.  3.  El. 
T  Cor.  1. 
Theo.  3. 

§  Cor.  2. 
9.  3.  El. 


f  1.  1.  El. 
+  3* 

There  is  not,  perhaps,  in  the  whole  Book,  a  more  elegant  Problem  than  this, 
which  induced  me  to  give  it  a  place,  and  to  perfect  it.  Its  utility  is  not  fo  great; 
yet  it  may  frequently  be  applied,  by  thofe  who  do  not  care  to  be  confined  fhi&ly 
to  the  Rules  of  Perfpe&ive,  in  every  refpedt.  For,  having,  by  any  means,  ob¬ 
tained  the  reprefentations  of  three  or  more  Points,  which  are  known  to  be  in  the 
Circumference  of  a  Circle,  the  whole  may,  readily  and  accurately,  be  determined  ;  if 
they  know  the  Diftance  of  the  Picture,  and  the  Vanilhing  Line  of  the  Plane  of 
the  Circle. 

Brook  Taylor  has  made  a  lame  affair  of  this  elegant  Problem,  notwithftanding 
his  Principles  are  the  fame  ;  by  reafon  of  the  fhort  Diftance  he  has  taken  for  the 
Eye,  and  the  prodigious  Dimenlions  of  the  Circle,  it  is  the  moftdiftorted  and  pre- 
pofterous  Diagram  in  the  whole  Book.  He  finds  no  more  than  one  Point,  on  each 
fide,  and  leaves  his  Readers  to  find  out  the  reft  ;  nor  does  he  go  about  it  in  a  proper 
manner,  there  being  no  occalion  (if  the  Diftance  was  Efficient)  to  draw  another 
Line  (dO)  at  pleafure,  in  order  to  make  another  Angle,  equal  to  DOE;  but,  to 
make  equal  Angles  withEO  and  DO,  on  either  fide,  continually.  One  thing  I 
am  much  furprized  at;  he  fays,  “make  the  Angle  dOe  equal  to  DOE;  or,  having 
made  an  Inftrument,  containing  the  Angle  DEO,  turn  it  round  the  Center,  O,  till 
it  comes  into  the  Polition  dOe,”  &c.  which,  is  fo  ungeometrical,  that  I  could 
fcarce  conceive  it  to  be  the  expreffion  of  fo  great  a  Man. 

Having  had  occalion,  in  this  Problem,  for  a  Vanilhing  Point  (J,  or  R)  which 
was  not  within  the  compafs  of  the  Piflure,  the  next  Problem  (hews  how  to  deter¬ 
mine  the  Diftance  of  fuch  Vanilhing  Points  from  the  Center  of  the  Pi&ure,  or  Va¬ 
nilhing  Line,  and  alfo  from  the  Eye. 

PROBLEM  XII. 

The  Vanilhing  Line  of  a  Plane  being  given,  and  the  place  of  the  Eye, 
with  a  Line,  from  the  Eye,  inclining  to  the  Vanilhing  Line ;  to 
find  the  Center  of  the  Vanilhing  Line,  and  to  determine  the  Dif¬ 
tance  of  that  Point,  in  which  the  inclined  Line  would  cut  the  Va- 

nifhing  Line,  from  the  Center,  and  from  the  Eye. 

K  k 


For,  becaufeAD  and  CB  have  the  fame  Vanilhing  Point  (K)  alfo,  ABandCF  havingthefameVa- 
nifhing  Point  I,  the  Originals  of  the  Arks,  D  B  and  B  F,  are  each  equal  AC|;  for  AD  and  CB  re- 
prefent  parallel  Lines  J;  confequently,  BaD  or  F,  and  BAD  or  F,  or  BbF,  reprefent  equal  Angles  §, 
each  being  equal  to  the  Original  of  A  B  C  ;  i.  e.  I E  K. 

Othewife;  draw  MC,  indefinite  ;  produce  ME,  and  make  the  Angle  QER  equal 
to  IEK;  ER,  being  produced,  will  cut  the  Vanifhing  Line,  fomewhere,  if  it  be 
not  parallel  to  it. 

IfER  be  parallel  to  the  Vanifhing  Line,  draw  A  a  alfo  parallel;  or  to  the  Point 
R,  in  which  ER  would  cut  the  Vanifhing  Line,  cuting  MC  in  a. 

For,  the  Angle  Q_ER-j-RE  M  =two  Right  Angles  -j-.  And,  the  Angle  MaR  (i.  e.  A  a  C)  reprefents 
the  obtufe  Angle  MER;  and,  A  B  C  reprefents  an  Angle  equal  to  Q_E  R. 

But,  the  oppofite  Angles  of  every  Quadrilateral,  inferibed  in  a  Circle,  are  equal  to  two  Right  Angles  f. 
Confequently,  A  a  C  reprefents  an  Angle  in  the  oppoiite  Segment ;  for,  AaC  and  ABC  are  op - 
pofite  Angles,  in  the  Quadrilateral  ABCa.  ' 


AB 
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Plate  X. 
Fig.  51. 

f  2.  and  4. 
oi  6.  1>1. 


%  7.  6.  El. 


§  9.  6.  El. 

••f  fame. 


%  Theo.  IX. 


§  4.  6.  El. 


'f  Prob.  3. 

7.  6.  hi. 
t  20.  1. 

§  Prob.  3. 
7.  b.  EL 


T  H  E  E  L  E  M  E  N  T  S  LToUIK 

A  B  is  the  Vanifliing  Line  given,  and  E  D  is  the  inclined  Line  from  tbc'Eve,  at E. 

Db  is  confidered  as  the  bounds,  or  limits  of  the  Picture,  and  B  is  -the -Point  in 
which  ED,  produced,  would  cut  the  Vanifliing  Line,  AF,  produced. 

Draw  EC  perpendicular  to  the  Vanifliing  Line,  cuting  it  in  C,  its  Center. 

Take  C  G  an}7  part  of  C  E,  a  half,  a  third,  cr  fourth,  as  E  D  is  lefs  or  more  in¬ 
clined  to  A  B,  and  draw  GF  parallel  to  E  D. 

Then,  as  C  G  :  C  £  : :  C  F :  C  B  t ;  that  is,,  if  C  G  be  a  third  part  of  C  E  then 
CF  is  a  third  part  of  C  B,  and  G  F  of  E  B  ;  or,  in  whatever  Ratio  C  G  is  of  C  E. 

*  1 1 .  J  0  .  .»  *  J  i..#  U  -  ’ 

Or,  drawn  E  A  perpendicular  to  ED.  cuting  the  Vanifliing  Line  in  A. 

Then,  find  a  third  Proportional  to  A  C.  and  C  E  (Prob.  31.  Geo.)  it  will  be  C  B. 

For,  A  E  B  is  a  Right  Angle  (by  Conftruction)  and  EC  is  perpendicular  to  A  B; 
therefore,  as  AC:CE::CE:CBj; 

Alfo  as  AC:  AE ::  CE :  E  B ;  i  e.  E  B  is  a  fourth  Proportional  to  AC,  CE,  &  A  E. 

"  '  .  t  .  »  d  -J.  •  t 

In  Numbers,  they  are  thus  determined,  by  a  Scale  of  equal  Parts. 

Firft,  Take  AC  and  C  E  by  the  Scale  ;  fquare  C  E,  and  divide  the  Produd  by 
A  C,  which,  will  give  C  B  §  ;  for  A  C,  C  E,  and  C  B  are  three  Proportionals. 

Or,  if  the  Triangle  C  F  G  be  uied,  multiply  C  F  by  C  E,  and  divide  the  Product 
by  C  G  ;  the  Quotient  will  be  CB  -f.  For,  C  G,  C  F,  C  E,  and  CB  are  four 

Proportionals. 

Secondly.  Since  A  C  :  C  E  : :  A  E  :  E  B,  confequently  they  are  four  Propor¬ 
tionals.  Wherefore,  multiply  CE  into  A  E,  and  divide  the  Produft  by  A  C,  the 
Quotient  will  be  E  B,  the  Diftance  of  the  Vanifliing  Point,  B,  from  the  Eye. 

If  the  Difvance  of  the  Picture  be  known  (equal  C  E)  and  the  Angle  of  the  incli- 
aiation  to  the  Picture,  of  one  Side  of  a  right  angled  Objedt,  be  determined;  the 
Vanifliing  Points,  and  their  Diftances,  are  determinable. 

Let  AB  be  the  Horizontal  vanifliing  Line,  and  C  the  Center  of  the  Pidture. 

Draw  CE  perpendicular  to  A  B,  and  equal  to  the  Diftance  given,  or  determined. ' 

Make  the  Angle  C  E  A  equal  to  the  Angle  given  (or  to  its  Complement,  accord-, 
ing  to  which  fide  the  Line  inclines)  cuting  the  Vanifliing  Line  in  A,  the  Vanifli¬ 
ing  Point  of  one  fide  ^  ;  from  which  all  the  reft  are  determinable. 

Or,  if  the  Diftance,  C  E,  be  fo  great,  that  it  cannot  be  laid  down  on  the  Pic-' 
ture  (as  is  frequently  the  Cafe)  take  CG  half,  a  third,  a  fourth,  or  any  portion  of 
C  E,  and  proceed  as  before  ;  making  the  Angle  CGH  equal  to  C  E  A,  the  given 
Angle.  Then  will  C  H  be  half,  a  third,  &c.  of  AC,  or  whatever  portion  CG 
was  taken  of  C  E  §  ;  by  which  means,  the  diftance  of  the  Vanifliing  Point  A,  from 
the  Center,  C,  is  alcertained. 

Make  H  G  F  a  Right  Angle,  i.  e.  draw  G  F  perpendicular  to  G  H,  cuting  the 
Vanifliing  Line  in  F ;  then  will  C  F  be  alfo  half,  a  third,  &c.  of  CB,  the  diftance 
of  the  other  Vanifliing  Point  (B)  from  the  Center  (C.)  Alfo,  G  F  will  be  the  fame 
portion  of  E  B. 

p  Thus  may  the  real  Diftances,  be  found,  and  the  place  of  the  Eye  tranfpofed  to 
the  Pi&ure,  as  it  will  be  exemplified  in  Pradlice,  when  their  real  places  cannot  b'e 
•had  thereon  ;  all  which  may  be  found  arithmetically,  as  follows. 

Let  the  Diftance  of  the  Picture,  C  E,  be  given,  equal  6,  5  (Feet,  or  what  you 
pleale)  and  let  the  Vanifliing  Point  A  be  determined  as  above,  or  at  difcretion,  on 
the  Pifture;  viz.  AC  equal  2,  6,  from  which  all  the  reft  may  be  determined. 

Firft  ;  to  find  the  Diftance  of  the  Vanifliing  Point,  A,  from  the  Eye. 

Square  A  C  and  CE,  which  being  added  together,  the  fquare  Root  of  that  Pro¬ 
duct  will  be  A  E  +  ;  for  A  E  fquare  is  equal  to  A  C  added  to  C  E  fquare  J. 

Secondly ;  to  find  the  Diftance  of  the  other  Vanifliing  Point  B,  from  the  Center. 

Square  CE,  and  divide  that  Product  by  AC,  the  Quotient  will  be  C  B  §. 

For,  A  C  :  CE::  CE :  C  B.  Alio,  A  C :  A E : :  A  E :  A B. 

Thirdly. ;  to  find  the  Diftance  of  the  Point  B  from  the  Eye. 

Having  obtained  AE,  by  the  firft,  multiply  C  E  by  A  E,  and  divide  that  Pro- 
du£t  by  A  C,  the  Quotient  will  be  E  B  ;  for  A  C  :  C  E : A  E :  E  B* 
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The  Diftance  of  each  Vanifhing  Point,  A  and  B,  from  the  Eye  (E)  are  as  ne- 
ceftary  to  be  had  as  their  places  on  the  Picture,  the  ufe  of  which  I  fliall  exemplify 
and  explain  in  its  proper  place. 


Firft.  A  C  and  C  E  being  given,  to  find  A  E  ;  the  Diftance  of  A. 


Square  AC,  viz.  2,6; 
multiplied  by  2,6 


156 

52 


alfo,  fquare  CE,  viz.  6,5 
multiplied  by  6,5 


... 

, 


AE=7 

7 

fquared  49 


6,76  Square  of  A  C.  42,25 

- -  .  Square  of  AC  added  6,76 


Sum  of  both  349,01(7,  fq.  Root;— A  E. 

Secondly.  To  find  CB;  A  C  and  C  E  being  given  Thirdly.  To  find  EB. 
Square  CE;  6,5  Multiply  CE= 6,5 

t  1 1  -  —  ^ 


b>5 


by  AE~ 7- 


divide  .by  AC=2, 6)42, 25(16,25=06  divide  by  A 0=2,6)45,5(1 7, 5— EB. 

•  *  ♦  ,  1  !  2  *  rL  \  ,  .  .  !  '  rl  1  >  j  -  ~ 

•  •  • 

•  •  .  .  i  /  .  i .  .) 

Or ;  having  found  C  B  (by  the  2nd)  add  the  two  Squares,  of  C  E  and  C  B,  into 
one  Sum  ; -the  fquare  Root,  of  which,  will  be  EB.  (By  20.  1.  El.) 

When  the  two  Vanifhing  Points,  A  and  B,  are  known,  to  find  the  Diftance  of 
the  Pi&ure,  CE;  the  Center  being  given.  „ 

Multiply  C  B  by  A  C,  and  extract  the  fquare  Root  of  that  Product,  it  will  give 
C  E  the  Diftance  of  the  Picture,;  by  Prob.  4.  7.  6.  El. 

To  fiftd  the  Diftance,  C  E,  geometrically  ;  A  and  B  being  given,  the  vanishing 
Points  of  Lines  ^t  right  Angles  with  each  other,  and  C,  the  Center. 

Draw  CE,  perpendicular  to  AB;  and,  having  bifedled  AB,  on  F  (the  point  of 
bifeftion)  with  the  Radius  A F,  defcribe  the  Ark  A  E,  cuting  C  E  in  E.  CE  is  the 
Diftance  required,  of  the  Picture,  or  of  the  Vanifhing  Line,  A  B. 

For,  AC:CE::CE:CB;  confequently,  A  EB  is  a  Right  Angle ;  by  7.  6.  EL 
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To  draw  a  Line  to  a  Vamfhing  Point  which  is  not  on  the  Picture,*  its 
Diftance  from  the  Center  being  given,  or  fome  Line  tending  to  the 
Point;  the  Vanifhing  Line  of  the  Plane  it  is  in,  being  alfo  given. 

Let  A  B  be  the  given  Vanifhing  Line,  and  C  its  Center. 

Let  I  be  the  Interfering  Point  of  fome  Line  ;  or  the  Reprefentation  of  any  other 
Point  in  the  Line,  given  or  found. 

It  is  required  to  draw  a  Right  Line,  from  the  Point  I,  tending  to  B,  which  is 
out  of  the  Pifturej  by  the  known  Diftance  of  the  Vanifhing  Point  B,  from '  C, 
the  Center  of  the  Vanifhing  Line.  D  b  is  the  limits  of  the  Piflure. 

*  By  the  Vanifhing  Point  not  being  on  the  Picture  is  meant,  only,  that  it  does  not  fall  within  its  pre- 
fcribeJ  Bounds  or  Limits.  But  the  Picture  may  be  imagined  to  be  produced,  as  occafion  may  require, 
fo  that,  the  Vanifhing  Points  are  always  fuppofed  to  be  on  the  Plane  of  the  Fi&ure. 

JL  aks 
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No.  2. 


X  2.  6.  El. 


§  Cor.  to 
6.  6.  El. 
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Take  C  F  equal  half,  a  third,  or  any  other  equal  part  of  C  B. 

Draw  C  I,  and  F  J  parallel  to  C I.  Make  F  J  :  C I :  :FB;CB;  i.  e.  make  J  F 
equal  half,  two  thirds,  or  the  fame  Complement  of  IC,  as  FB  is  of  C  B. 

Draw  I J  which  will  tend  to  the  Point  B. 

Or ;  make  C  K  to  C  I,  as  C  F  is  to  C  B  ;  i.  e.  if  C  F  be  a  third  part  of  C  B,  make 
C  K  one  third  of  C  I.  Join  K  F,  and  draw  I  J  parallel  to  K  F. 

DEM.  Firft.  In  the  Triangle  C  B  I,  becaufe  J  F  is  parallel  to  I  C,  C  F  :  F  B  :  :  I  J  :  J  B.  -  2.  6.  El. 

Confequently,  CF  :  CF  +  FB  (equal  CB)  :  :  I J  :  I  J  +IB  (equal  IB)  i.e.  as  JF  is  to  IC.  2.  and  4.6. 

Therefore,  I JB  is  a  Right  Line;  for  C  B  I  is  a  right  lined  Triangle. 

2  nd.  In  the  Triangle  C  B  I,  becaufe  CK:K1::CF:FB  (Con.)  KF  is  parallel  to  I  B.  Q_E.D. 

2ndly ;  by  a  Right  Line  tending  to  the  Point  B ;  the  Diftance  not  being  known. 

Let  IJ  be  a  Line  tending  to  the  Point  B,  in  the  Vanifhing  Line,  AB. 

It  is  required  to  draw,  from  the  Point  a,  a  Line  tending  to  the  fame  Point. 

Draw  aC  and  a  I,  at  pleafure,  making  an  Angle  I  a  C,  cuting  the  Vanifhing 
Line  in  any  Point  (C)  and  the  given  Line  at  I.  Draw  I C. 

Take  any  Point  (K)  in  IC,  and  draw  KF  parallel  to  I  J,  cuting  the  Vanifhing 
Line  in  F.  Draw  K  L  parallel  to  la,  and  join  LF. 

A  Right  Line,  a  b,  drawn  through  a,  parallel  to  L  F,  will  tend  to  the  Point  B. 

Note.  The  Point  is  given  at  a  and  a,  both  without  and  between  the  given  Lines  ;  and  the  procefs 
would  be  the  fame  if  the  Point  was  given  on  the  other  Side  of  the  Vanifhing  Line  ;  or  any  other  Line, 
inftead  of  the  Vanifhing  Line,  which  tended  to  the  fame  Vanifhing  Point. 

DEM.  In  the  Triangles  I  a  C,  I  a  C,  becaufe  KL  is  parallel  to  la,  C  L  :  L  a  :  :  C  K  :  K  I.  2.  6.  £1 

But,  C  K  :  K  I :  :  C  F  :  F  B  ;  for  K  F  is  parallel  to  I  B,  by  Conftruttion. 

Confequently,  CL:La::CF:FB;  therefore,  L  F  is  parallel  to  a  B.  E.  D. 

Or,  the  fame  thing  may  be  done  in  another  manner. 

Let  A  B  and  C  D  be  two  given  Lines ;  E  is  a  Point  given,  through  which  it  is  re¬ 
quired  to  draw  a  Line  tending  to  that  Point,  in  which  A  B  and  CD  would  interfeft. 

Draw  A  C,  at  pleafure  (through  E)  and  BD,  parallel  to  A  C,  at  difcretion. 

Draw  either  Diagonal,  as  A  D  ;  draw  EF  parallel  to  C  D,  and  FG  to  AB,  cuting 
B  D  in  G  ;  a  Right  Line,  drawn  through  E  and  G,  will  tend  to  the  fame  Point 
with  A  B  and  C  D. 

DEM.  In  the  Triangle  ADC,  becaufe  E F  is  parallel  to  CD,  the  Sides  AC  and  AD,  are  cut  propor¬ 
tionally,  in  E  and  F  +  ;  i.  e.  AE:EC::  AF  :FD;  and  becaufe  FG  is  par.  to  AB,  AF:FD::BG:GD; 

wherefore,  BG:GD::AE:EC;  and  confequently,  AB,  EG,  and  C D  will  tend  to  the  fame  Point. 

2ndly.  When  A  falls  without  the  two  Lines.  Becaufe  AF  is  parallel  to  CD,  AC : CE: :  AD :DA; 

and  becaufe  FG  is  parallel  to  AB,  BD:DG: :  AD  :DA,  i.  e.  as  AC  is  to  C A;  therefore,  &c. 

Hence  it  appears,  that  nothing  more  is  required  than  to  find  a  fourth  Propor¬ 
tional.  For,  having  drawn  a  Right  Line  (A  C)  at  pleafure,  through  the  given 
Point,  E,  cuting  any  two  Lines  which  tend  to  the  fame  Vanifhing  Point ;  and,  at 
a  proper  Diftance,  another  (B  D)  parallel  to  the  former  (the  farther  off  the  better) 
BD  (or  LM)  being  divided,  in  G,  as  AC  is  divided  in  E;  then,  if  a  Right  Line 
be  drawn  through  the  Points  E  and  G  (or  g)  it  muft  neceflarily  tend  to  the  fame 
Point ;  for  Right  Lines,  proceeding  from  the  fame  Point,  cut  parallel  Lines  pro¬ 
portionally  §.  This  method  is  the  moft  eligible,  becaufe  it  is  the  readieft. 

There  are  various  ways  of  performing  this ;  of  which,  thofe  by  Brook  Taylor 
are  very  ingenious,  and  do  not  require  any  parallel  Lines  to  be  drawn. 

Let  AB  and  CD  be  two  given  Lines,  tending  to  one  Vanifhing  Point  (P.) 

It  is  required  to  draw  a  Line,  through  E,  which  fhall  reprefent  a  Line  parallel 
to  the  Originals  of  A  B  and  CD;  and  confequently,  it  muft  tend  to  the  fame  Va- 
nifhing  Point ;  feeing  they  are  not  parallel. 

7  Firft, 
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Firft,  when  the  Point  (E)  is  between  the  two  Lines. 


Through  the  Point  E  draw  two  Lines,  at  pleafure,  cuting  the  two  given  Lines,  No.  3.. 
an  A,  G.  C,  and  F ;  and,  through  A,  C,  and  F,  G,  draw  two  Lines,  meeting  at  a. 

Draw  aH  and  aB,  at  pleafure,  cuting  the  given  Lines  in  I,  H,  B,  and  I);  join 
;B  I  and  DH,  interfering  at  K. 

A  Right  Line  drawn  through  E  and  K  will  tend  to  the  fame  Point,  with  AB  &  CD. 


2nd.  When  the  Point  E  -is  fituated  without  the  two  given  Lines,  A  B  and  C  D.  No.  4.' 

Draw  EA  and  EF  at  pleafure,  cuting  the  two  Lines,  B  F  and  Cl,  in  C,  A ,  F, 
and  G ;  join  AG  and  CF ,  interfering  at  a. 

Draw  any  other  Line,  BA",  indefinite;  and,  at  D ,  where  it  cutsC/,  draw  DH, 
through  a  ;  alio,  draw  B /,  through  a. 

Lartly,  through  H  and  /,  draw  HK,  cuting  BP  produced,  at  K. 

A  Right  Line,  drawn  through  E  and  K ,  will  reprefent  a  Line  parallel  to  the 
^Originals  of  ^Eand  CD,  and  confequently  it  will  tend  to  the  lame  Van.  Point,  P. 

Although  Dr.  Taylor  has  given  Demonflration  of  all  the  Problems,  previous  to 
this,  he  has  not  favoured  us  with  a  Demonftration  of  it.  But  a  little  confideratiou 
.will  make  it  very  obvious,  on  infpeftion  of  the  Figure. 

In  No.  3,  becaufe  AB  and  CD  have  the  fame  Vim  jibing  Point,  they  reprefent  parallel  Lines;  and  if 
a  be  coniidercd  as  the  Vanifhing  Point  of  AC,  FG,  &c.  they,  confequently,  reprefent  parallel  Lines. 

Wherefore,  AFGC  and  IHBD  reprefent  Parallelograms;  and  confequently,  E  and  K,  the  Inter- 
fe&ions  of  their  Diagonals  AG,  GF,  &c.  reprefent  the  Centers  of  thofe  Parallelograms  f.  4  £<  E 

And  fincethe  Parallelograms  are  between  the  fame  Parallels,  their  Centers  are,  confequently,  equally 
diflant  from  each  ;  therefore,  EK  reprefents  a  Line  parallel  to  the  Originals  of  AB  and  C  D. 


In  No.  4;  becaufe  B  F  and  Cl  reprefent  parallel  Lines,  the  Lines  AG ,  C F,  Sic.  which  pafs  through 
the  Point  a  ate  all  cut  proportionally  in  that  Point ;  wherefore,  the  Originals  of  B  Hand  ID,  of  AF 
and  CG  are  in  the  fame  Ratio  refpedtively,  i.  e.  the  Originals  of  BH.DI:  :  AF'.CG ;  confequently, 
_E  // :  EC : :  EF‘.  EG,  i.  e.  as  KH:  KI;  for,  KH:KI : :  Hti :  ID  -,  i.  e.  as  AF:  CG;  viz.  as  EA  is  to  EC. 

Wherefore,  fince  E  A:  EC:  :  KH:  K /,  confequently,  EC  :  C  A: :  Kl :  IH;  or,  as  any  other  Line 
drawn  from  K ,  whole  Original  is  parallel  to  EA,  would  be  cut,  by  BF  and  Cl. 

But,  if  KH  be  fuppofed  parallel  to  EA,  and  A H  to  Cl ,  CAHI  reprefents  a  Parallelogram  ;  where¬ 
fore  I H  s  equal  CA;  confequently,  IK  reprefents  a  Line  equal  to  E  C ;  and  confequently,  EK  repre¬ 
fents  a  Line  parallel  to  Cl.  For,  EC  IK  alfo  reprefents  a  Parallelogram. 


N.B.Cor.  t 
2.  6.  El. 


5.  If  it  be  required  to  draw  feveral  Lines  to  a  Vanifhing  Point  which  is  out  of  the 
Pi&ure,  from  various  Points,  in  a  given  Line. 

Let  A,  B,  and  C,  be  three  Points  in  the  Line,  AC;  let  DE  and  FG  be  two  No. 
Lines  which  tend  to  the  fame  Vanifhing  Point,  P. 


At  any  Difiance,  at  difcretion,  draw  HL  parallel  to  AC,  and  draw  AH,  DI, 
BK,  ai  d  CL  parallel  to  either  Line  (as  F G)  cuting  HL,  in  the  Points  H,I,  K,  &L. 

AlTume  any  Point  (G)  in  the  lame  Line,  FG,  and  draw  G  I,  cuting  DE  in  E ; 
and,  through  E,  draw  a  c  parallel  to  AC  and  H  L  ;  laftly,  draw  GH,  G  K,  and  G  L, 
cur  og  ac,  in  the  Points  a,  b,  and  c. 

Then,  if  Right  Lines  A  a,  B  b,  and  Cc  are  drawn,  they  will  tend  to  the 
fame  Point,  P. 

For,  confidering  the  Originals  of  AC  and  HL  to  be  parallel  to  the  Picture,  and  FG  as  the  Vanifh¬ 
ing  Line  of  fome  Plane;  becaufe  AH,  DI,  &c.  are  parallel  to  F  G,  and  Ha,  IE,  &c.  have  the  fame 
Vanifhing  Point  (G)  they  are  all  in  parallel  Planes,  of  which  FG  is  the  Vanifhing  Line;  and,  becaufe 
ac  is  parallel  to  AC  and  HL,  the  Original  of  ac  is  parallel  to  their  Originals,  and  confequently  may 
be  in  the  fame  Plane  with  either  (Ax.  5.)  wherefore,  A  a,  DE,  &c.  reprefent  parallel  Lines,  in  the 
fame  Plane,  AacC,  or  in  parallel  Planes  A  Ha,  DIE,  See.  of  which  F  G  is  confidered  as  the  Vanifh¬ 
ing  Line;  and  confequently,  they  vanifh  in  the  fame  Point  in  that  Line. 

There  are  various  other  Expedients  might  be  given  in  this  Section  ;  but,  I  fhall 
omit  them,  till  they  occafionallv  occur  in  the  Work  ;  when  they  will  be  more  in¬ 
telligible  and  better  underflood ;  and,  being  immediately  applicable,  in  Practice, 
they  will,  at  the  lame  time  that  we  acquire  them,  fhevv  their  ufe;  by  which 
means,  they  will  be  deeper  rooted  in  the  Mind,  and  the  application  of  them,  in 
future  Examples,  will  be  more  familiar. 
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COf  the  PRACTICE  of 

P  LAN  E 


PERSPECTIVE,  refpedling 
F  I  G  U  R  E  S. 


IN  the  Lift  SeCtion,  I  have  exemplified  and  illuftrated  the  Elements  of  Practical 
PerfpeCtive,  according  to  Brook  Taylor ;  which,  notwithftanding  they  are  fo 
•r  excellent  in  themfelves,  and  of  great  utility  in  Practice,  yet  they  do  not  lay  a 
foundation  whereon  to  begin  ;  but  teach,  only,  how  to  proportion  one  Part  by 
,  another,  either  given  or  found,  on  the  Picture;  fo  that,  a  Novice,  in  thefe 
« matters,  cannot  poffibly  apply  them  to  real  ufe.  Nor,  in  my  Opinion,  would 
any  Perfon  ever  be  made  a  Practitioner,  from  that  Treat ife,  unlefs  he  was  en¬ 
dowed  with  an  extraordinary  Talent,  and  a  very  comprehenfive  Capacity;  being 
quite  converfant  in  Geometry,  and  particularly  acquainted  with  the  Doctrine. of  • 
Proportion  ;  having  a  clear  Idea  of  Planes  and  their  InterfeCtions  with  each  other, 
r  and  of  Right  Lines  cut  by  Planes. 

Before  J  proceed  to  Figures,  I  have  (hewn  in  three  Problems,  how  to  find  the 
,r  perfpeCtive  Keprefentations  ot  Right  Lines,  in  the  three  Pofitions,  parallel,  per¬ 
pendicular,  and  inclined  to  the  Picture-;  having  the  InterleCtion  and  Vanifhing 
Line  of  the  Plane  they  are  in  (their  Diftance  from  the  PiCture  being  known  and 
*  the  Pohtion  of  the  inclined  Line;  that  is,  the  Angle  of  its  inclination  to  the  Pic¬ 
ture,,  or  to  the  InterfeCtion,  and  its  interfering  Point,  or  the  feat  of  fome  Point 
in  it  ;  or  the  Reprefenfcation  of  fome  Point  in  the  Line.)  How  to  proportion 
them,  that  is,  to  cut  off  fuch  Portions,  or  Parts,  as  are  the  true  perfpeCtive  Repre- 
fentations  or  certain  Parts  in  the  Originals,  •  (in  which  the  whole  foundation  of 
; Practical  PerfpeCtive  confifts)  is  contained  in  the  laft  SeCtion  (Prob.  8th,  9th  and 
loth)  and  are  exemplified  in  this. 

Prob.  6th  (hews  how  to  find  the  reprefentation  of  a  Point  on  the  Pi&ure,  any 
how  fituated  ;  its  Seat  on  the  Pidture  and  its  Diftance  from  its  Seat  being  given  ;  [ 
which,  in  reality,  contains  the  whole;  as  it  will  be  found  hereafter.  I  fhall,  in  j 
rthe  next  Problem,  givea.more  familiar  and  introductory  Leffon,  how  to  find ’the 
■reprefentation  of  a  Point,  fituated  on  the  Ground  Plane;  which  is,  undoubtedly, 
rthe  hrit  Plane  to  be  confidered.  At  the  fame  time,  let  it  be  obferved,  that  there 
is  not  the  leaft  difference,  in  the  Operation,  between  the  Ground  Plane  and  any 
«. other,  whafe  Interlection  and  Vanifhing  Line  is  given,  and  its  Diftance  known; 
.as  it  will  bedhewn. 

Having,  theiefore,  in  the  preceding,  and  in  the  next  four,  Problems,  given  the 
Elements  of  the  whole,  and  fully  demonftrated  it ;  I  (hall  not  trouble  the  Reader 
■  with  the  Demonftration  of  every  Operation,  in  the  following  Work  ;  but  o»ly  in 
particular  Cafes,  which  may  not  readily  be  deduced  from  the  foregoing;  as  it  would 
only  fvvell  the  Work  to  an  enormous  bulk,  and  would  be  of  no  ufe  to  the  Pra&i- 
tioner.  Therefore,  where  I  fee  occafion,  I  fhall  refer  to  the  elementary  Problems, 
or  Theorems,  for  Demonftration,  and  to  fhew  how  each  particular  Problem  is  ap¬ 
plicable  in  Practice,  in  various  Cafes,  in  the  coude  of  the  Work. 

Let  it,  here,  again,  be  obferved,  that  whenever  any  Point,  Line,  or  Figure,  is 
given  in  the  Original  Plane  (the  InterfeCtion  of  the  Plane  being  alfo  given)  it  is 
luppofed  to  be  fo  fituated  on  the  other  fide  of  the  InterfeCtion,  as  it  would  be,  if 
the  Original  Plane  was  turned  over,  on  the  Interfe&ion,  to  the  other  Side  of  the 

Picture,  making  the  fame  Angle  with  it;  and  (if  it  be  not  perpendicular)  inclined 
towards  the, fame  Part.  J 

See  Fig.  37 ;  the  Triangle  X  \  Z,  on  the  other  Side  of  the  Picture,  is  inverted, 
on  this  Side,  for  conveniency  in  Practice. 

PROBLEM 


1 


PRACTICAL  PERSPECTIVE,  &c. 


Sea.  V. 


I  n  f 

1 05 


PROBLEM  XIV, 


To  find  the  Reprefentation  of  a  Point,  fituate  on  the  Ground  Plane, 

or  other  horizontal  Plane*,  its  real  Place  being  given  thereon-  the 
.Interfeaion  of  the  Plane  it  is  in  being  given. 

There  are  feveral  ways  to  find  the  reprefentation  of  a  Point.  p]  ^ 

Let  A  be  an  Original  Point  in  the  Geometrical  Plane,  of  which,  BD  is  the  at2'52, 
3ntecfe&ion  ;  C  is  the  Center  of  the  Picture,  and  C  E  its  Diftance ;  E  is  the  Eye.  JN°*  ^ 

Through  C,  draw  EF  parallel  to  B  D,  the  Interfeaion  ;  then  is  E  F  the  Vanifh¬ 
ing  Line  of  the  Original  Plane;  which  being  horizontal,  confequently,  EF  is  the 
.Horizontal  Line,  or  Vanifhing  Line  of  the  Ground  Plane. 

Now,  fince  BD  is  the  Interfeaion  of  the  Original  Plane,  and  EF  is  its  Vanifh¬ 
ing  Line,  if  the  Original  Plane  was  produced  infinitely,  beyond  the  Pi&ure,  its 
whole  perfpeaive  Reprefentation  would  be  between  its  Interfeftion  and  Vanifhing 
Line;  confequently,  the  Reprefentation  of  any  Point,  Line,  or  Figure,  in  that 
Plane  (beyond  the  Piaure)  muff  be  fomewhere  between  thofe  Lines  ;  to  find  which 
obferve  the  following  Rules.  (See  Introduaory  Preface ;  Page  ,04.) 

Find  S,  the  Seat  of  the  given  Point ;  i.  e.  draw  AS  perpendicular  to  the  Ground 
Line  or  Interfeaion,  curing  it  in  S;  which  is  the  Seat  of  the  Point  A  ;  becaufe  it 
is  in  a  Plane  perpendicular  to  the  Piaure. 


Draw  S  C,  and  A  E  cuting  it,  in  a,  the  Point  fought.  (See  Problem  6.) 

For,  E  A  is  a  Vifual  Ray  from  the  Eye,  at  E,  to  the  Point  A,  which  would  pafs  through  the  Pic¬ 
ture  at  a,  making  S  a  to  aC,  as  A  S  to  CEf  j  therefore,  a  is  the  Reprefentation  of  the  Point  A. 

Method  2nd.  On  C  defcribe  a  Semicircle,  with  the  Radius  CE,  cuting  the 
Horizontal  Line  in  E  and  F  ;  which  are  the  tranfpofed  places  of  the  Eve  fE''  to  the 

Vanifhing  Line.  (See  Fig.  37,  No.  1,  the  Vertical  Plane  (V)  being  turned  down, 
on  either  Side,  into  the  Piaure.) 

Therefore,  having  made  CE  or  CF,  omeither  Side,  equal  to  the  Difiance  of 
the  Piaure,  make  SB,  or  SD,  equal  to  SA,  and  draw  BE  or  BF,  both  which 
will  cut  SC  in  the  fame  Point,  a,  as  before. 


.  E  is  P™™*  S  B  or  D,  an^,  C  £  is  to  S  B  or  S  D,  as  C  E  to  S  A,  viz.  as  the  Diftance  of 
the  Piiture,  to  the  Diftance  of  the  Original  Poirttfrom  its  Seat,  i.  e.  from  the  Pi&ure.  (SeeProb.  6.) 

IfCA,  ar.clSiPbe  drawn  perpendicular  to  S  C,  or  any  how,  parallel  between  them  felves,  it  is  ftill 
the  fame.  For  F a  is  to  a E\  as.Sa.is  toaC,  as  before. 


Note.  This  Method  is  -the.moft  eligible  of  all  other ;  for,  the  Difiance  of  the 
<c-j  known  (as  it  is  always  fuppofed  to  be)  and  being  placed  on  either 

bide  of  the  Center,  and  S  B,ror  SD,  equal  to  the  Diftance  of  the  Point,  on  the  other 
Side,  E.JJ  or  BF,  is  a  Vifual -Ray  from  the  Eye  to  the  original  Point,  as  EA  before. 

iN.  B.  If  the  Original  Point  beifituated  in  the  Station  Line,  as  at  A,  the  firft  method  cannot  be  applied  • 
becaufe  its  Seat,  D  being alfo  in  the  fame  Line,  DC  and  EA  are  one  Line,  and  cannot  interfe# ; 
in  which  Cafe,  the  Eye  being  tranfpofed  to  E,  on  either  Side,  and  A  to  B,  then  is  E  B  a  Vifual 
Kay,  from  the  Eye,  on  one  fide  of  the  Piaure,  to  the  Point  A  (L  e.  B)  on  the  other  Side  (fup- 

1  D?rlle  jrtl<^  ,Plape’  m  which  the  Vifual  Ray  muft  be,  turned  on  CD,  its  Interfeaion  with 
i  the  Viaure,  airea  before  the  Eye)  in  its  true,  geometrical  proportion,  or  length. 

*  If  the  Interfeaion  and  Vanifhing  Line,  with  its  Center  and  Diftance,  be  given  or  found,  of  any 
Jha.ne  whatever,  whether  perpendicular  or  inclined  to  the  Piaure,  the  Procefc  is  the  fame,  io  every  refpea. 
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If  f  be  the  Seat,  on  the  Pidlure,  of  a  Point  in  any  other  Plane,  (fuppofe  Ver¬ 
tical)  then  fG  being  drawn,  parallel  to  C  E,  is  its  Interfedlion ;  and,  having 
drawn  fC,  make  fG  equal  to  its  Diftance,  and  draw  GE,  cuting  1C  in  g,  the 
Reprefentation  of  G  ;  i.  e.  of  a  Point  lituated  beyond  the  Pidlure  at  the  Diftance  fG. 

Thus  the  Reprefentation  cf  any  Point  may  be  obtained,  knowing  its  fituatioa 
and  Diftance  from  the  Pidlure. 

Method  3rd.  Through  the  given  Point,  A,  draw  AB  and  AD,  at  pleafure, 
cuting  the  Interfedlion  in  B  and  D. 

F;om  E,  the  Eye, draw  E  F  and  EG,  parallel,  refpedlively,  to  AB  and  A  D,  cut¬ 
ing  the  Vanilhing  Line  in  F  and  G,  the  Vanifhing  Points  of  AB  and  AD.  (Def.  1.) 
Draw  BF  and  D  G,  interfering  in  a,  the  Reprefentation  of  A. 

For,  BF  is  the  indefinite  Reprefentation  of  BA,  and  DG  of  DA;  confequently,  the  Point,  in 
which  they  interfett,  is  the  Reprefentation  of  the  Point  in  which  the  Lines  BA  and  AD  interfe&f. 

N.  B.  The  2nd  Method  will  be  found,  on  infpe&ion,  to  be  the  fame  as  this  ;  for,  if  EE  and  A  1)  be 
drawn,  they  will  be  parallel,  and  EC  is  parallel  to  AS  ;  alfo  C E  is  parallel  to  S  D  ;  confequently,  C 
and  E  are  the  Vanifhing  Points  of  AS  and  AD  refpedlively.  So  that,  to  find  the  Reprefentation  of  a 
Point  is  to  find  the  Reprefentation  of  a  Line  ;  feeing,  it  muft  be  fuppofed  in  fome  Line. 

Method  4  th  is  rather  a  matter  of  curiofity  than  real  ufe,  being  feldom,  if  ever, 
pradlifed;  it  may  be  performed  without  either  Interfedlion  or  Vanifhing  Line; 
nothing  more  being  required  than  the  Place  of  the  Eye,  and  the  Original  Point ; 
their  Diftances  from  the  Pidlure  being  known,  or  the  Ratio  of  their  Diftances. 

On  A  the  given  Point,  with  the  Radius  A  S,  its  Diftance  fram  the  Interfedlion, 
or  from  the  Pidlure,  defcribe  an  Ark,  BSD;  and,  on  E,  with  the  Radius  EC, 
the  Diftance  of  the  Vanilhing  Line,  or  of  the  Pidlure,  dclcribethe  Ark  FCG. 

Draw  the  Tangents,  B  F  and  DG,  interfering  in  a,  the  Reprefentation  of  A. 

Or,  if  the  Radius  be  taken,  in  the  ratio  of  the  Diftances,  refpedlively,  it  will 
be  the  fame,  i.  e.  the  Tangents  will  cut  each  other  in  the  lame  Point,  a. 

DEM.  Draw  AB  and  AD,  EF  and  EG  perp  nilcular  to  the  Tangents,  BF  and  DG. 

Then,  the  Trapezium  ABaDis  fimilar  to  aF  EG;  for  a  BrraD  and  aE '=iG;  (C.  2.  16.  3.  El.) 
alfo  AB  =  AD,  and  EF~ EG;  the  Angles  at  B,  D,  F,  and  G  are  Rignr,  and  iSaDnEaG  (2.  1.  El.) 
confequently,  BADezFEG.  (See  Th  1.  10  1.  El.) 

Wherefore,  Ba:aF  ::AB :  E  E  ;  i.  e  as  AS. EC;  or,  as  Aa  is  to  aE  (which  are  correfponding 
Diagonals)  as  in  the  firft  Method  (No.  1.)  for,  AE  is  a  \  iluai  Ray,  in. both,  and  a  is  the  Poinc  in 
which  it  cuts  the  Pidlure. 

,  v  I 

PROBLEM  XV.  J 

To  find  the  Reprefentation  of  a  Line  perpendicular  to  the  Pidlure; 
its  Place  being  given  in  the  Original  Plane,  the  Interfedlion  and 
Vanifhing  Line  of  the  Plane  it  is  in,  and  the  Place  of  the  Eye, 

Let  AB  be  the  Original  Line  ;  AD  is  the  Interfedlion  of  the  Plane  it  is  in,  and 
EC  E  is  the  Vanilhing  Line ;  E  is  the  place  of  the  Eye. 

Draw  EC  perpendicular  to  the  Vanilhing  Line,  cuting  it  in  C,  the  Center;  and, 
becaufe  A  B  cuts  the  Interfedlion,  A  is  its  Interfedling  Point. 

Draw  AC,  and  BE  cuting  it  in  b  ;  then  is  A  b  the  Reprefentation  of  AB, 

Or  (having  drawn  ACj  make  C  E  equal  to  the  Diftance  of  the  Pidlure,  and 
AB  equal  to  the  Original  Line  (A  B)  and  draw  BE,  cuting  A  C,  in  the  fame 
Point,  b.  In  which  procefs,  the  meafures,  it  is  obvious,  mull  always  be  placed  oil 
contrary  Sides  of  the  indefinite  Reprefentation,  or  the  Vifual  Ray  cannot  cut  it. 

2  DEM. 
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Seft.V.  APPLIED  TO  PLANE  FIGURES;  t3f 

DEM.  Becaule  AB,  the  Original  Line,  is  perpendicular  to  the  Piaure.  EC,  the  Direa  Radial,  is  its 
Radial  ;  wherefore,  C,  the  Center  of  the  Picture,  is  its  Vanilhing  Point  f  ;  and,  becaufe  A* is  its  In-  t  Def.  22. 
terfeAing  oint,  A  C  is  the  indefinite  Reprelentation  of  AB,  infinitely  produced  (by  I  heorem  12th  ) 

But,  EB  (or  E  R)  is -a  Vifual  Ray,  from  the  Eye  (E)  to  fome  fo  nt  (Jt>)  in  the  Line;  which  muft 
cue  the  Piaure  fomewhere  in  the  Line  A  C;  which  is  the  Sedlion  of  a  Radial  Plane,  palling  through  the 
Original  Line  and  the  Eye  %;  and  confiquently  it  will  cut  it  in  b  ;  making  A  b :  bC : :  -VB:CE.b  j  Theo.  8, 

i  herefore,  fince  A,  one  extreme  of  the  Line  AB,  is  in  the  Piaure,  and  b  is  the  Reprefentation  of 
B,  another  Point  in  the  Litre,  Ab  is  the  perfpeaive  Reprefentation  of  AB.  Q_  E.  D. 

'  To  illuftrate  this*  ocularly  (See  Fig.  37,  No.  1.)  turn  up  the  Picture  AIKB, 
vertical  ;  alfo  turn  over  the  Plane  W,  till  C  coincides  with  the  Center  ot  the 
Picture,  then  E  will  be  in  the  true  place  of  the  Eye,  and  EC  is  perpendicular  to 
the  Pidlure,  confequently  parallel  to  all  other  Lines,  which  are  perpendicuLr  to 
the  Pi&ure;  therefore,  to  AC  and  F  D,  &c.  on  the  other  fide  of  the  Pidture  ; 
confequently,  C  is  their  Vanilhing  Point.  (Def.  L.) 

Turn  over  the  Plane  A  F  DC,  or  X,  till  it  coincides  with  Wj  then,  the  Plane 
wx  is  a  Radial  Plane,  palling  through  the  Original  Line,  A  C,  and  the  Direct 
Rad.al,  EC,  its  Parallel,  confequently  through  the  Eye;  producing,  by  its  Sec¬ 
tion  with  the  Picture,  the  Right  Line  RC  ;  which  is  the  indefinite  Reprefentation 
of  AC;  (Theo.  12)  for,  it  pafles  through  R,  the  interfering  Point  of  A  B,  and 
alio  through  C,  its  Vanilhing  Point. 

Now,  L  A,  EB,  and  EC,  are  Vifual  Rays,  from  the  Eye  to  the  Points  A,  B, 
and  C ;  and  fince  they  are  Right  Lines  (Def.  H)  and  the  two  Extremes,  E,  A,  &c. 
are  in  the  Radial  Plane,  W  X,  confequently,  the  whole  Line,  EA,  &c.  are  in 
that  Plane  (Ax  1.)  and  conlequently,  they  will  cut  the  Picture,  fomewhere  in 
RC,  the  Inteffe&ion  of  the  Pla  .e  they  are  in. 

Therefore,  in  a,  b,  and  c;  as  by  Theorem  13th. 

£J.  B  Any  Point  (B)  in  the  Line  AB,  may  be  found,  by  drawing  BA,  at  pleafure,  and  E  E  parallel  to 

i.  ;  cuting  the  li  terfe&ion  and  Vanilhing  Line,  in  B  and  A,  and  drawir  g  EB;  as  in  Prob.  14. 

Or,  having  drawn  B  A,  at  pleafure,  and  EA  parabel  to  BA;  make  Ba  to  Ee,  as  A  B  to  EC  (equal 
or  otherwise)  and  draw  ae;  which  will  cut  AC  in  the  fame  Point,  b. 

If  the  given  Line  does  not  cut  the  Interfedlion,  as  FG,  it  mull  be  produced  till 
it  does,  as  at  D  ;  and  then  proceed  the  fame  as  before;  making  DG  equal  D  G, 
and  D  F  equal  D  F  ;  draw  D  C  ;  and  E  F,  EG,  cuting  D  C  in  f  and  g  :  fg  is  the 
Rep  efentution  of  F  G. 

If  I  be  the  Interfering  Point  of  a  Line,  perpendicular  to  the  Picture,  whofe  Re- 
,pfefentation  is  required  ;  .draw  I C  ;  and  I  H,  or  I  K,  parallel  to  either  the  Hori¬ 
zontal  or  Vertical  Line  ;  make  I  FT,  or  1  K,  equal  to  the  Difiance  of  any  Point, 

Tn  the  Original  Line,  from  its  interfering  Point,  and  draw  H E  or  K  E,  cuting  1C 
in  a.  I  a  is  the  Reprefentation  of  a  Line,  perpendicular  to  the  Pirure ;  from  its 
interfering  Point,  I,  equal  to  I  H  or  IK. 

PROBLEM  XVI. 

0 

To  find  the  Reprefentation  of  a  Line,  parallel  to  the  Picture ;  in  a 
Plane  which  is  perpendicular  to  the  Picture. 

Let  AB  be  an  Original  Line,  in  the  Ground  Plane,  £CL  is  the  Vanilhing  Fig.  54. 
Line  of  the  Ground  Plane,  ipid  D  I  is  its  Intcrlerion  with  the  Pirure. 

If  the  Original  Line  was  applied  clofe  to  the  Pirure  (as  DF)  it  would  have  its 
full  Dimenfions  delineated  thereon,  and  be  its  own  Reprelentation. 

But,  if  A  B  be  lituated  at  fome  Diftance  from  the  Pirure  (as  A  D)  draw  A  D 
and  B  F,  perpendicular  to  the  Interferion,  cuting  it  in  D  and  F,  the  Seats  of  the 
extreme  Points,  A  and  B.  Draw  D  C  and  F  C. 

M  m  Having 
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PRACTICAL  PERSPECTIVE  Book  HI. 

Having  made  C  E,  or  C  E,  equal  to  the  Diftance  of  the  Eye,  and  Da  equal 
DA,  draw  A  E  or  a  E ,  cuting  DC  in  a,  the  reprefentation  of  A. 

A  Right  Line,  a  b,  being  drawn,  parallel  to  the  Interfedtion,  or  Vanifhing 
Line,  1 11  it  cuts  F  C,  is  the  Reprelentation  of  A  B. 

DEM.  Becaufe  AD  and  BF  are  Lines  perpendicular  to  the  Pi&ure,  C,  the  Center,  is  their  Vanifhing 
Point  (Prob.  15.)  and,  D  and  F  are  their  interfering  Points f;  confequently,  DC  and  FC  are  the  in¬ 
definite  Reprefentations  of  AD  and  B F 

But  FA  or  Ea  is  a  Vifual  Ray,  from  the  Eye  to  the  Original  Point  A  ;  which,  it  has  been  proved, 
would  cut  the  Pnfture,  fomewhere,  in  the  Indefinite  Reprefentations,  DC,  making  Da:aC::AD 
:CE,  &c.  by  the  thirteenth  Theorem. 

But,  the  Reprefentation  of  a  Line,  parallel  to  the  Pidlure,  is  parallel  to  its  Original  § ;  and  confe¬ 
quently  to  the  Vanifhing  Line  of  the  Plane  it  is  in;  and  has  that  proportion  to  the  Original,  as  the 
Diftance  of  the  Picture,  to  the  Diftance  of  a  Plane  palling  through  the  Original  Line  parallel  to  the 
Picture  ;  which  fhall  be  proved  here. 

Now,  DFztaB|[;  and,  in  the  Triangle  D  C  F,  becaufe  ab  is  parallel  to  DF,  the  Triangle  a  Cf> 
is  finnlar  to  DCP;  wherefore,  C a  : CD  :  :  ab  :  D  1  ,  i.  e.  as  a  b  is  to  A  B,  equal  DF.  (2& 4.  6.  El.); 
But  Ca:  a  D: :  C  E  •  A  D;  confequently,  Ca:CD(i.e.  v.  a  +  a D)  : : C E : CE -f  AD» 

Bur,  C  E  is  equai  ro  the  DifLnce  of  the  fidture,  and  A  U  is  equ  d  ro  the  Diftance  of  the  Original 
Line,  b  yond  the  Pidlure;  wheiefore,  AD-fEC  is  equal  to  the  Diftance  of  a  Plane,  pafling  through, 
the  Original  Line,  1  arallcl  to  the  Pidture. 

1  herefote,  ab,  the  Reprefentation,  is  to  A  B,  the  Original  Line,  as  the  Diftance  of  the  Pidture, 
C  E,  is  to  C  E  4-  A  D.  Q.  E.  D. 

N.  B  The  Rtpreft  ntations,  a  and  b,  of  the  Extremes,  A  and  B,  of  any  Line,  may  be  foundj  by  any 
of  the  Methods  for  finding  the  Reprelentation  of  a  Point,  <n  Problem  14th. 

Any  other  Line,  as  G  H,  parallel  to  the  Pidture,  is  found  by  the  fame  means. 

Or,  being  lituated  in  any  other  Plane,  as  G  H,  whofe  Interfedtion,  ab,  and  Va¬ 
nifhing  Line,  EGG,  is  given,  or  found;  whether  the  PI  me  it  is  in  be  perpen- 
dicuLr  to  the  Pidture,  or  inclined,  hav’ng  the  Center  and  Diftaaee  of  the  Vanilh- 
ing  Line,  or  of  the  Picture,  the  Procels  is  the  fame. 

a  and  b  are  the  Seats  of  G  ard  H,  and  EH  or  Ec  are  Vifual  Rays  ;  the  reft 
is  obvious,  on  infpedtion  .of  the  Figure.  But,  if  the  Original  Plane  be  inclined  to 
the  Pidture,  a  and  b  are  not  the  Seats  of  G  and  H. 


PROBLEM  XVII. 

'  '  -*■  .  ,  I  |  '  •  ’  t  ■  r 

To  find  the  Reprefentation  of  a  Line,  any  how  inclined  to  the  Pic¬ 
ture,  lituated  in  a  Plane  perpendicular  to  the  Pi&ure;  having  the 

Interfedtion  and  Vanifhing  Line  given. 

Let  A  B  be  an  Original  Line  in  the  Ground  Plane,  whofe  Interfedtion  is  LI, 
and  Vanifhing  Line,  VC;  C  is  the  Center  of  the  Pidture. 

Draw  CE,  perpendicular  to  the  Vanifhing  Line,  and  equal  to  the  Diftance  of 
the  Pidture.  Produce  BA,  to  its  lnterfedting  Point,  I;  and  draw  E  V,  parallel 
to  A  B,  cuting  the  Vanifhing  Line  in  V,  the  Vanilhing  Point  of  A  B. 

Draw  iV,  the  indefinite  Reprelentation  of  A  B  ;  and  the  Vifual  Rays,  A  E,  BE, 
being  drawn,  will  cut  it  in  a  and  b,  the  Reprefentations  of  the  two  Extremes, 
A  and  B.  a  b  is  the  finite  perfpective  Reprefentation  of  A  B. 

Or,  the  Seats  of  the  extreme  Points  being  found,  by  drawing  A  d  and  B  D, 
perpendicular  to  the  Interfedtion ;  dC  and  DC,  being  drawn,  projedt  the  lame 
Points  a  and  b,  as  before. 

Or,  make  V  E  equal  to  V  E,  I  G  equal  I  A,  and  I  F  equal  to  I  B, 

Draw  G  E  and  F  E ,  cuting  I  V  in  the  fame  Points,  a  and  b. 


DEM* 
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DEM.  Becaufe  EV  is  a  Right  Line,  from  the  Eye,  parallel  to  the  Original  Line,  and  cuts  the  Pi&ure 
in  V,  V  is  the  Vamlhmg  Point  of  the  Line  ABf  ;  and  I  being  its  interfering  oint,  IV  is  its  in¬ 
definite  Reprefentation;]; ;  a  and  b  are  the  Inter fedtions  of  the  Vifual  Rays,  with  the  Pidlure,  as 
proved  in  the  former  Problems.  Therctote,  a  b  is  the  Reprefentation  of  AB. 

GE  and  F£  alfo  project  the  lame  Points,  a  and  b. 

For  V  is  is  parallel  to  FI,  and  equal  to  E  V,  the  Diftance  of  the  Vanifhing  Point;  alfo,  IG  is 
equal  to  1  A,  and  l  F  to  1  B  ;  by  Conftrudfion. 

Wherefore,  if  E  is  and  BF  be  drawn,  they  will  be  parallel;  for  the  Triangles,  E  V  E  and  B  IF,  are 
fimilar  Ilolceles ;  and  fincelF,  IB  are  refptclively  paralle1  ro  EV  and  Vis',  conf.  bFis  parallel  to  E  E. 

Therefore,  E  is  the  V anilhing  Poinc  of  B F;  and  conf.  F b :  b£: :  Bb: b E,  i.e.  as  lb :  b  v ,  &c. 


The  laft  Method  of  proportioning  inclined  Lines  will  be  found  the  molt  conve¬ 
nient,  in  Practice,  of  all  other;  and  it  may  alfo  be  obferved,  that  if  the  Reprelen- 
tation,  a,  of  any  Point,  A,  in  the  Original  Line,  be  given  or  found,  and  the  In- 
terle&ion  of  the  Plane  it  is  in  ;  the  Reprefe*  *,ation  of  any  other  Point  (B)  in  that 
Line,  may  be  determined,  its  Diftance  from  A  being  known,  without  the  Inter¬ 
fering  Point  I. 

Alio,  the  Inclination  of  A  B  being  known  (equal  BIF)  the  Vanifhing  Point,  V, 
may  be  found;  by  making  the  Angle  H  E  V,  with  the  Parallel  of  the  Eye  (H  J)  equaL 
BIF;  or  CEV  equal  to  its  Complement;  or,  if  E  E  be  the  Radial  of  any  other 
Line  whole  Vanifhing  Point  is  E ,  make  the  Angle  EE  V  equal  to  the  Angle  which 
the  two  Lines  make  with  each  other;,  all,  which,  produce  the  fame  Point  V. 

Then,  having  made  VE  equal  VE,  the  Diftance  of  the  Vanifhing  Point  from 
the  Eye  ;  and,  if  a  be  the  known  Reprefentation  of  iome  Point  A,  in  the  Origi¬ 
nal  Line  (AB)  and  FI  the  Interfe&ion  of  the  Plane  it  is  in,  draw  the  indefinite 
Reprefentation,  aV,  from  that  Point,  and  draw  E a  cuting  the  Interferon,  in  G  ; 
make  FG  equal  to  the  Diftance  of  the  Point  B  from  A,  and  draw  £F,  cuting 
the  indefinite  Reprefentation,  a  V,  in  b,  the  Reprefentation  of  B. 

If  the  Vanifhing  Point,  V,  be  out  of  the  Picture,  having  found  its  Diftance 
from  the  Center,  C,  and  from  the  Eye,  E  (by  Prob.  12)  C E  will  be  equal  to  the 
Difference;  i.  e.  make  C E  equal  VE,  lefs  by  V  C. 

Or,  when  the  Vanifhing  Point  is  in  the  Picture,  and  the  Point  E  cannot  be 
had  thereon  (as  is  frequently  the  Cafe,  when  the  V  miihing  Pent  falls  near  the 
Center  of  the  Pitlure,  as  E)  take  any  Portion  of  VE,  viz.  V  K  half  VE;  draw 
K  a,  cuting  the  Interfetlion  in  a  ;  make  ab  equal  half  A  B  ;  or  the  fame  Portion 
VK  was  taken  of  V  E,  draw  Kb,  which  will  project  the  fame  Point,  b,  for 
the  Reprefentation  of  B,  as  before.  This  Expedient  will  be  found,  frequently, 
needfary  in  Pra&ice. 

If  the  Reprefentations,  a  and  b,  of  any  two  Points,  A  and  B,  in  any  Line,  be 
found;  their  Sears,  d  and  D,  are  ascertained  by  drawing  Ca  and  C  b,  from  the 
Center,  to  the  Interfeclicn  (FI)  of  a  Plane  perpendicular  to  the  Picture,  in  which 
the  Original  Line  is  fituated,  cuting  it  in  d  and  D. 

By  which  means,  the  Reprefentation  of  any  other  Point,  in  that  Line,  may  be 
found  ;  making  DL  to  Dd,  as  the  Diftance  of  the  Point  from  B,  is  to  A  B,  and 
draw  CL,  cuting  aV  in  c,  the  Point  fought.  (See  Prob.  8.) 

SCHOL.  After  fome  one  or  other  of  thefe  Methods,  all  Lines  inclined  to  the  Picture  are  drawn  on  the 
Picture,  and  divided  peripe&ively,  as  the  Original  is  divided;  either  by  the  real  mealures,  being 
applied,  or  by  the  known  ratio  of  the  Originals.  Various  Expedients  for  performing  the  fame 
thing  will  be  found  neceflary,  becaufe  the  fame  Method  cannot  always  be  applied,  in  all  Cafes;  for 
which  reafon,  I  have  given  all  the  Methods,  I  would  devife,  which  are  really  ufefu). 

Thefe  Methods  of  proportioning  inclined  Lines  are  general  and  applicable  in  all  Cafes  whatever ; 
and,  on  infpedtion  of  the  Figures,  they  will  be  found  the  very  fame  as  for  Lines  perpendicular  to  the 
Pifture.  For,  the  Center  of  the  Pifture  being  the  Vanilhing  ^oint  of  all  fuch  Lines,  its  Diftance  is 
laid  down,  on  either  Side  as  is  moft  convenient,  on  the  Vanilhing  Line,  from  the  Center  ;  and  the 
Lines,  which  vanilli  in  the  Center,  are  proportioned  by  the  fame  means.  (See  Prob.  15,  Fig. 53.) 

When 
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,  When  the  Vanifhing  Point*  V  (being  remote)  cannot  be  had,  on  the  Pi&ure* 
the  tranlpcled  place  of  the  Eye,  E ,  may  be  thus  found. 

The  inclination  of  the  Original  Line,  to  the  Interfectioh,  being  known,  fub- 
tradt  it  from  180  Degrees,  or  two  Right  Angles;  take  half  the  fum  of  the  re¬ 
mainder,  and  make  the  Angle  V  E  E  equal  to  it. 

Or,  through  L,  draw  B  E  J,  the  parallel  of  the  Eye,  parallel  to  the  Vanifhing 
Line  ;  make  H  E  k  equal  to  the  Angle  of  Inclination  of  the  Original  Line  ;  biledt 
the  remainder,  k  E  J,  by  the  Line  EE,  curing  the  Vanifhing  Line,  at  E ,  the 
tranfpofed  place  of  the  Eye,  for  the  Vanifhing  Point  V. 

For,  the  Tiiangle  EV  E  is  Ifofceles  (EV  being  equal  V  E)  confequently*  the  Angle  VEAc=VAE§ 
equal  EE  J,  by  couitrudion,  and  by  a,  1.  ofElem  nts. 

Hence  it  is  evident,  tnat  lb  is  the  perfpedive  Reprefentation  of  IB. 

For,  fuppofe  HIF  to  be  the  Original  of  the  Triangle  btF;  one,  Side  (IF)  being  in  the  Pidure* 
therefore,  it  has,  no  V  anifhing  Pointf.  '1  he  Triangle  BIF  is  Ifofecles,  and  fimilar  ro  EVA. 

Now,  EV  is  paralle’  to  rhe  Side  I  B,  and  E E  io  BF;  wherefore,  V  and  E  are  th  ■  Vanifhing  Points 
of  thole  two  Side<-||,  and  IV,  FA  their  indefinite  Reprefentations;  confequentlv,  Iba-.d  IF  repreiebt 
equal  Lines.  IF,  bung  in  the  Picture,  retains  it  full  dimenfions,  and  is  its  own  Reprefentation  on  the 
Picture;  and,  Fb  reprtlcnts  the  other  Side,  FB;  therefore,  lb  reprelents  IB;  for,  b  reprefents  Bj. 

n  j  1  ii  •  ‘  v  or  tot  1  .  -  /  m  A  i  *  -  r  \  *  •  /  ♦ 

PROBLEM  XVIII. 

How  to  find  the  perfpe&ive  Reprefentation  of  a  Triangle,  having 
the  Original  given,  in  any  Plane,  whofe  Interfedtion  and  Vaniih- 
ing  Line  is  alfo  given,  and  the  Place  of  the  Eye. 

*  '  l  *  J  /  ~J  .»  -L  >  w  i  j  J  .  (J  ‘  f  »  «  .  i  -  1  ?  t  ,  .  I 

A  B  C  is  the  Original  Triangle,  D  G  is  the  Interfedlion,  and  LH  the  Vanifhing 
Line  ;  E  is  the  Eye. 

E\,J  :!j  j  .  ,  j  ■  J  .  *  f  .  1  \  , 

Produce  the  three  Side  ,  A  B,  AC,  and  BC,  to  the  Interfedlion,  cuting  it  in  D, 
F,  and  G,  the  interfedling  Points  of  the  Sides,  refpedliveiy. 

Draw  EH,  El,  and  EL,  refpedliveiy  parallel  to  AB,  AC,  and  BC,  cuting  the 
Vanifhing  Line  in  the  Points  H,  I,  and  L,  their  Vanifhing  Points. 

Draw  the  indefinite  Reprefentations,  DH,  FI,  and  G  L,  cuting  each  other  in 
.the  Points  a,  b,  and  c,  and  giving  the  reprefentation  of  the  Triangle  by  their 
Interle&ions.  "* 

*•  *  1  '  •  I  ij  I  •  J.  ..  I  I  ‘  .■  f  i  ,  y  '  J  u  s  r%  #.  v.I  %  ,  "  .  .  J 

This  is  manifeft,  feeing  that  the  Sides  of  the  Triangle,  are  in  the  Lines  AD,  AF,  and  BG;  confe- 
quently,  their  Reprefentations  muft  be  in  the  indefinite  ReprefentatioiiS  of  thofe  Lines,  and  cqnlequently, 
between  their  interledions  (by  I  hcorcm  8.  and  12.) 

-  f  ^ ' t  V‘  •’  '  i  *  j  (~y  .  ' ;  '  ^  r»  *  ..  .  (  f  -  .  „>  7 

N.  B.  The  Angles  LE I E H,  and  HEK,  atthe  Eye,  are  equal,  refpedively,  to  ACB,  BAC,  and 

ABC;  and  they  are  alfo  equal  to  two  Right  Angles  t ;  and  fo  are  th' three  Angles  ot  the  Triangle*., 
Hence,  if  any  one  Sideof  theTriangle,  as  a  b,  be  given,  on  the  Picture,  the  Vanilhing  Points,  I 
and  L,  of  the  other  two  Sides,  are  determined  by  Problem  4th;  and,  by  drawing  ia  and  Lb,  in¬ 
terfering  at  c,  the  Triangle  is  completed. 

C *  ‘  ’  c *  (CL  11  *.  ‘  1  i  J O  i.  3 1 1  1  '  \  »  I ,  .  t >  .  t  *  *  •  .  In 

See  this  illuftrated,  by  moveable  Planes,  in  Fig.  37. 

Raife  up  the  Pidure  A 1  KB  perpendicular  to  the  Ground  Plane,  and  let  the  Horizontal  Plane  be  placed 
parallel  to  the  Grou.  d  Pla  e,  i.  e.  perp  ndicular  to  the  Picture,  or,  if  the  Pidur  be  inclined  to  the 
Ground  Plane,  the  Horizontal  Plane  making  an  equal  Angle  with  the  Pidure,  as  that  makes  with  the 
Ground  Plane,  will  be  parallel  to  the  Gound  Plane,  in  which  Cafe,  the  Lines  E  N,  EO,  and  E  L  are 
the  Radials  of  the  three  Sides  of  the  1  riangle  X  Y  Z,.  oh  the  other  Side  of  the  Pidure;  being  refpedively 
parallel  to  them  §  Consequently,  the  Points  N,  O,  and  L,  are  their  Vanifhing  Point?  || ;  B,  P,  and  § 
are  tr.e.r  Interfering  Points,  and  BN,  PO,  and  SL  are  their  indefinite  Reprefentations,  producing  the 
perfpedive  Reprefentation,  xyz,  by  their  lnterfer ions. 

Let  the  Picture  he  turned  down,  and  imagine  the  Geometrical  Plane  turned  over  on  its  Interfedion, 

A  B,  to  the  other  Side  ;  in  which  Cafe, the  Triangle  is  inverted.  Turndown  the  Horizontal  Plane  into 
the  Pidure;  the  Radials  EN,  EO,  and  EL,  are  ftill  parallel  to  the  three  Sides  of  the  Tiiangle,  and 
produce  the  fame  Vanifhing  Points,  N,  O,  and  L;  alfo,  the  Vifual  Rays  EX,  &c.  being  drawn  on  the 
Pidure,  pafs  through  their  refpedive  reprefentations,  x,  y,  z ;  as  it  is  obvious  they  would  pafs  through 
the  Pidure,  in  thole  Points,  to  the  Original  Points  X,  Y,  and  Z,  on  the  other  fide. 

6  N.B. 


Seft,  ^  • 
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N-  B.  The  Angle  NEO,  which  the  Radials  EN  and  EO  make,  at  the  Eye,  is  equal  to  the  Ansle 
Y,  of  the  Triangle  ;  for,  they  are  refpe&ively  parallel  to  them.  EO  and  EL,  the  Radials  of  Y  Z 
and  XZ,  make  the  Angle  OEL  equal  to  the  Angle  Z;  and  if  NE  or  LE  was  produced  beyond  the 
Eye  (E)  they  would  make  an  Angle  equal  to  X;  which  is  confonant  to  Cor.  ift,  Theorem  6  th. 


PROBLEM  XIX. 

How  to  find  the  Reprefen tation  of  a  Square  or  other  Rectangle,  given 

in  the  Geometrical  Plane;  one  Side  being  parallel  to  the  Pidure* 

\ 

/ 

If  the  15th  and  16th  Problems  are  well  underftood,  there  will  be  little  occafion 
to  explain  the  Method  of  proceeding  in  this  ;  for,  if  any  Redangle  have  one  Side 
parallel  to  the  Pidure,  the  other  two  adjoining  Sides  mud,  necelfarily,  be  perpen¬ 
dicular  to  the  Interledion  of  the  Plane  it  is  in,  if  not  to  the  Picture. 

LetABFDbea  Square;  one  Side,  AB,  lying  clofe  to  the  Picture,  AD  and  PlateXII, 
BF  are  therefore  perpendicular  to  it.  G  is  the  Center  of  the  Picture,  or  of  the  Fig.  57. 

I  Vanifhing  Line,  EE,  of  the  Plane  of  the  Square,  AB,  is  its  Interfedion. 

Now,  AD  and  BF  are  perpendicular  to  the  Interfedion,  therefore  they  vanifh 
in  the  Center  of  the  Vaniftfing  Line.  (See  Problem  15.) 

Draw  AC  and  BC,  their  indefinite  Reprefentations  ;  make  CE,  on  either  Side, 
equal  to  the  Diftance  of  the  Pidure,  or  Vanifhing  Line,  and  draw  BE  (or  A  E) 
diagonal  Ways,  cuting  AC  in  d,  the  Reprefentation  of  D,  (or  BC  in  f.) 

Draw  df  parallel  to  AB.  Ad fB  is  the  reprefentation  of  the  Square  ADFB. 

For,  B E  is  the  indefinite  Reprefentation  of  the  Diagonal,  BD,  E  being  its  Vanning  Point;  for 
E E  is  parallel  to  BD,  (C  E  being  equal  to  CE,  and  AD  to  AB)  and  DF  being  parallel  to  the  Pic¬ 
ture,  its  Reprefentation,  d  f,  is  conic  quently  parallel  to  the  Interfeciion.  ^Prob.  16.) 

« 

2.  If  another  fquare  be  required,  draw  f E,  cuting  A  C  in  g,  and  draw  gh  parallel 
;  to  df/  -By  which  Expedient  any  length  of  A  C  may  be  obtained. 

if  the., length  AG  had  been  required,  equal  twice  AD  ;  A  G  on  the  Interfedion 
I  being  made  equal  twice  AB,  and  GE  drawn,  gives  the  fame  Point  g  ;  as  before. 

Or,  if  CE  be  bifeded,  at  K,  BK  is  the  indefinite  reprefentation  of  the  Diagonal 
i  BG;  for  EK  is  parallel  to  B  G  ;  the  Angle  CEK.  is  equal  GBH,  and,  K  is  the 
1  Vanifhing  Point  of  that  Diagonal;  draw  BK,  cuting  AC  in  g,  as  before. 

3.  If  the  Square  be  at  fome  Diftance  from  the  Pidure,  as  ABFD ,  produce  the 
two  perpendicular  Sides  to  the  Interfedion,  cuting  it  in  a  and  b ;  alfo,  produce  the 

!  Diagonal  FA  to  I,  its  interfeding  Point ;  or,  make  a  I  equal  a  A,  and  proceed  as 
\  in  the  former  Cafe.  The  Figure  explains  the  reft. 

!  COR.  Hence,  a  Pavement  of  Squares,  having  their  Sides  parallel  to  the  Pidure, 
may  be  delineated,  with  great  facility. 

Let  AB  be  the  Ground  Line,  and  ECD  the  Horizontal  Line.  ^°*  Ia 

Take  the  geometrical  meafure  of  a  Square,  and  apply  it,  on  the  Interfedion, 

A  B,  as  often  as  it  is  required,  from  A  to  B;  as  a,  b,  &c. 

From  each  Divifion,  draw  Right  Lines  to  the  Center,  AC,  aC,  &c.  and  draw 
a  Diagonal,  from  A  or  B,  to  the  Eye,  at  E  or  D,  cuting  each  indefinite  Repre¬ 
fentation,  in  the  Points  a ,  b ,  c ,  &c.  through  which,  draw  the  Lines  F G,  HI,  &c. 
parallel  to  the  Interfedion,  or  Vanifhing  Line,  and  the  feveral  Figures  X,  Y,  Z, 

&c.  are  the  Reprefentations  of  Squares  on  the  Pidure ;  which  may  be  repeated, 
by  drawing  other  Diagonals  to  any  length  or  width. 

N  n  Now, 
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PlateXII.  Now,  if  one  of  thefe  Squares  (as  Y  or  Z)  be  confidered  fingly,  it  has  fcarce  the 
appearance  of  a  Square,  having  no  other,  contiguous  to  it,  to  biafs  the  judgment ; 
but,  by  the  affinity  of  the  whole,  the  Eye  (being  accu Homed  to  fee  Objedts  as 
they  appear,  in  all  {filiations)  is  not  offended,  and  readily  gives  the  aflent ;  al¬ 
though  it  is  certainly  capable  of  determining,  that  the  feveral  Reprefentations  of 
Squares,  are  not  Squares,  but  have  the  appearance,  only,  of  Squares,  in  certain 
Potitious  and  Situations. 

PROBLEM  XX. 

To  find  the  Reprefentation  of  a  Square,  or  other  Re&angle,  whofe 
Sides  are  all  equally  inclined  to  the  Picture. 

Firft,  by  the  Original  Figure  being  geometrically  drawn,  in  its  determined  Po¬ 
rtion  to  the  Picture  ;  the  Interfe&ion  of  the  Plane  it  is  in  being  given. 

p-  q  Let  A  BC  D  be  a  Square,  the  Sides  of  which  are  equally  inclined  to  the  Pi&ure. 
5  •  q  \s  the  Center  of  the  Vanishing  Line  EE,  or  of  the  Picture;  E ,  £,  are  the 
tranfpofed  places  of  the  Eye,  to  the  Vanifhing  Line,  viz.  C  E  equal  CE. 

As  one  Angle  of  the  Square  (A)  touches  the  Interfedion,  it  is,  confequently, 
the  Interfering  Point  of  the  two  Sides  A  B  and  A  D. 

Let  the  other  two  Sides  be  produced  to  the  Interfe&ion,  at  F  and  G. 

Draw  A E,  both  ways;  alfo,  draw  F  E  and  GJS,  diagonal  ways,  cuting  each 
other.  Abed  is  the  Reprefentation  of  A  B  C  D. 

For  the  Point  A  being  in  the  Pifture,  is  its  own  Reprefentation,  A  E,  A A  are  indefinite  Reprefen- 
tations  of  AB  and  AD;  and  FA  and  G  A,  of  FC  and  CG  (Theo.  12)  confequently,  they  cut  each 
other  in  the  reprefentations  of  the  feveral  Angles,  B,  C,  and  D.  (Cor.  7.  Th.  12.) 

If  the  Reftangle  HI  K  L  be  at  fome  Diftance  from  the  Pifture,  the  Sides  being 
produced  to  their  interfering  Points,  a ,  b ,  c ,  d,  and  the  indefinite  Reprefenta¬ 
tions,  a  E,  bE,  &c.  being  drawn  (as  in  the  Figure)  give  the  Reprefentation 
hikl  of  that  Rerangle;  its  Sides  being  parallel  to  the  Sides  of  the  Square. 

EV,  parallel  to  the  Diagonal,  I  L,  produces  its  Vanifhing  Point. 

1  .  *  1 

Note.  In  this  Cafe,  it  may  be  obferved,  that  there  is  no  necelfity  for  the  Eye,  i.  e.  the  Diftance  of  the 
Pifture  or  V anifhing  Line,  being  placed  above  it,  hut  placed  equally  on  either  Side  of  its  Center,  C,  in 
-the  Vanilhing  Line,  as  C  A.  bquares,  or  other  Rectangles  (wherever  they  are  fituated  in  the  Original 
Plane)  having  the  fame  Pofition  to  the  Pifture,  hav-e  their  Sides  parallel,  and  confequently,  they 
have  the  fame  Vanifhing  Points. 

N.  B.  The  Diagonals  of  the  Square  are,  in  this  Cafe,  the  one  (B  D)  parallel,  and  the  other  (A  C)  per¬ 
pendicular  to  the  Pifture  ;  confequently,  their  Reprefentations  are  either  parallel,  as  b  d,  or  vanifh  in 
its  Center,  as  Acd 

Let  it  be,  here  alfo,  particularly  noticed,  that  A,  being  the  place  of  the  Eye,  in  the  Vanifhing  Line 
(commonly  called  the  Point  of  Diftance)  is  the  Vanifhing  Point  of  the  Diagonal  of  a  Square,  whofe 
Sides  are  parallel  and  perpendicular  to  the  Pifture.  Confequently,  if  the  Diagonals  are  parallel  and 
perpendicular  to  the  Pifture,  they  are  the  Vanifhing  Points  of  its  Sides. 

By  which  Points,  all  Lines  perpendicular  to  the  Pifture  are  proportioned,  perfpeftively  ;  as  it  may 
be  obferved  in  the  preceding  Problems. 

.•  *  T\,  A  *  /  1  f  fj.'  t '  *  *' 

2nd.  How  to  find  the  Reprefentation  of  a  Square,  in  this  Pofition,  not  having 
the  Figure  drawn  out  geometrically,  only  its  meafure  and  place  known. 

Let  A  be  the  Interfefting  Point  of  an  Angle  of  the  Square,  fituate  on  the  left 
fide  of  the  Station  Line ;  at  the  Diftance  A  J. 

Make  AF  and  AG  each  equal  to  the  Diagonal,  and  proceed  as  before. 

Or,  by  the  meafure  of  its  Sides. 


Make 
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Make  EF  equal  to  the  Diagonal  of  a  Square,  whofe  Side  is  CE  ;  i.  e.  make  EF 
equal  to  the  Diitance  of  the  V  anilhiug  Point  E,  from  the  Eye,  equal  £E. 

Make  Af  equal  to  A  B  .and  draw  tF,  cuting  the  indefinite  Repreientation  AE 
in  b,  the  Repreientation  of  the  Angle  B. 

Draw  bd  parallel  to  EG,  the  lnterfedtiow,  cuting  AE  in  d;  and,  laftly,  draw 
bEanddE,  diagonal  ways,  cuting  each  other,  which  compleats  the  Figure. 


COR.  Hence,  a  Pavement  of  Squares,  diagonal- ways,  may  be  delineated. 
Let  AB  be  the  Ground  Line  and  ED  the  Horizontal  vanifhing  Line. 


F5g-  58- 
No.  1. 


Make  Aa,  ab,  &c.  equal  to  the  Diagonal  of  the  Square;  make  CE,  and  CD 
each  equal  to  the  Diitance  of  the  Pi&ure  (C  being  the  Center.) 

Draw  AE,  aE,  &c.  and  AD,  aD,  &c.  cuting  each  other  in  the  reprefentations 
■of  Squares,  placed  diagonaFways. 

Through  d,  where  AD  and  BE  interfedt,  draw.ef  parallel  to  AB;  and  where  it 
cuts  the  ieveral  Lines,  drawn  from  a,  b,  c,  &c.  viz.  in  e*,  a,  b,  &c.  draw  aD,  bD,  and 
Ed,  &c.  contrary  ways;  by  which  means  they  may  be  continued  at  plealure. 


ft'  ■■  • 

PROBLEM  XXI. 


I  To  find  the  Reprefentation  of  any  Rectangle,  obliquely  fituated  to 

the  Picture. 

Firft,  by  having  the  Original  drawn  in  the  Geometrical  Plane,  in  its  true  place 
and  pofition,  in  refpedt  of  the  Pidture  and  of  the  Eye.  Fig..  59, 

jj  1  r.o 3(13  oJ  i  al-ii'5  o  d  bin;  <Jfi 

\  m  A  BCD  is  the  Redtangle  to  be  delineated-;  FI  is  the  Interfedtiomof  the  Planed 
is  in;  KL  is  the  Vanifhing  Line,  and  C  its  Center.  The  Diitance  is  known. 

Make  CE,  equal  to  the  Diitance,  and  perpendicular  toKL. 

Draw  EK  and  EL,  parallel  to  the  Sides  of  the  Redtangle,  AB  and  BC,  re- 
kfpedtively,  producing  their  Vaniihing  Points,  K  and  L. 

I  The  Original  being  at  fome  Diitance  from  the  Pidture,  produce  every  Side,  DA, 

CB,  &c.  to  the  Interfedtion,  cuting  it  in  F,  G,  H,  and  I,  their  Interfedting  Points. 

Draw  the  indefinite  Reprefentations  F  L,  G  L,  H  K,  and  I  K;  which,  by  their 
•anutual  Interfedtions,  give  the  Reprefentation,  abed,  .of  ABCD. 

■'1  .  wj  4.  -  •*  t  ’  '  .  »  ;  ,  •  'f 

1  ‘  ‘  ■  *1 1  # ,  .  — '  • 

Method  2nd.  By  the  Seats  of  every  Angle,  on  the  Pidture,  and  their  Dif- 
itances  from  their  Seats,  refpedtively. 

.  If  the  Original  be  in  a  Plane  perpendicular  to  the  Pidture,  the  Seats  of  all  its 
Angles  are  in  the  Interfedtion  of  the  Plane  they  are  in. 

Let  a ,  b ,  c,  and  dt  be  the  Seats  of  the  Angles  A,  B,  C,  and  D,  refpedtively. 

Drawee,  bC. ,  &c.  to  the  Center;  make  ab  equal  to  the  Diitance  of  the  Point 
A,  from  its  Seat,  be  equal  to  the  Diitance  of  B,  cd  of  C,  and  df Af  the  Angle  D. 

Make  CE  and  CF  each  equal  to  the  Diitance  of  the  Pidture,  and  draw  bEy 
eF,  dF ,  and /£,  cuting  aC ,  bC,  &c.  in  the  Points  a,  b,  c,  and  d,  refpedtively  ; 
which  are  the  reprefentations  of  the  feveral  Angles  A,B,  C,  and  D.  (Pr.  14.  Meth.  1.) 

Join  the  Points  a  and  b,  b  and  c,  &c.  as  in  the  Figure;  and  the  Quadrilateral, 

^bed,  is  the  reprefentation  of  the  Redtangle,  ABCD,  fituated  as  in  the  Figure. 

I  mL.  •  T  r  •  •  111  A- 

Note.  This  Method,  is  ufed  by  all  the  old  writers  on  Perfpe&Ive;  particularly ’.in  the  Jefijrts..  . 

In  which  procefs  it  may  be  obferved,  that  there  is  no  occafion  for  the  Vanifhing  Points,  -K  and  L; 
for  if  they  made  ufe  of  Vanifhing  Points,  at  all,  they  were  found  by  producing  the  Sides  b;a,  b  c,  & c. 
j  to  the  Vanifhing  Line  ;  i.  e.  to  the  Horizontal  Line,  for  they  knew  no  other  Vaniihing  Line.  Which 
Vanifhing  Points,  fb  produced,  they  called  accidental  Points.  V 

^  1  Method 

Ik 
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Method  3rd.  By  the  known  Proportion  of  the  Original ;  its  Pofition,  Situa¬ 
tion,  and  Diftance  being  determined. 

The  Original  Figure,  ABCD,  is  drawn  out  in  the  Geometrical  Plane,  to  (hew  how  the  mea Cures,  &c« 
ire  applied,  but  it  is,  otherwife,  of  no  ufe  in  the  operation ;  as  the  careful  and  accurate  oblcrver  will  perceive. 

IN,  the  Interfedlion ;  KL,  the  Vanifhing  Line;  C,  its  Center;  and  CE  its 
Diftance,  are  given,  the  fame  as  before. 

Through  E,  draw  HI,  parallel  to  the  Vanifhing  Line ;  draw  EK  and  EL, 
making  the  Angles,  HEK,  and  I  EL,  equal  to  the  known  Inclination  of  the 
Sides  of  the  Reflangle  (AB  and  BC)  to  the  Interfe&ion,  refptdlively  ;  i.  e.  make 
HEK  equal  to  ABF,  and  IEL  equal  to  CBG;  FG  being  parallel  to  the  Inter- 
fedftion,  the  Angles  ABF  and  CBG  are  equal  to  their  inclination  to  it-f. 

Make  DB  equal  to  JB;  i.  e.  to  the  diftance  of  the  neareft  Angle  (B)  to  the 
Station  Line,  and  draw  JSC;  alfo,  make  Bd  equal  to  its  diftance  from  the  Inter¬ 
feron  (equal  B B')  and,  CE  being  made  equal  to  CE,  draw  dE ,  cuting  BC  in  b/ 
the  Reprelentation  of  the  Angle  B.  (Prob.  14th.) 

Draw  the  indefinite  Reprefentations,  bK  and  bL,  from  the  Point  b. 

It  remains,  now,  to  cut  off  (from  b)  b  a  and  be,  in  the  perfpedtive  Reprefenta¬ 
tions  of  A  B  and  BC,  the  Originals. 

Make  KjE1  equal  to  KE,  and  L El  equal  to  LE;  which  Points  are  ufed  for 
proportioning  all  Lines  which  vanifh  in  K  and  L,  refpe&ively.  (Prob.  37.) 

Draw  El  b,  cuting  the  Interfedtion  in  b;  make  a b  equal  A  B,  and  draw  aE'9 
cuting  bKin  a,  the  Reprefentation  of  A. 

Alfo  draw  E2b  cuting  the  Interfedlion  in  E  and  make  b'  c  equal  BC  (the  other 
Side,  whofe  va.iifhing  Point  is  L)  and  draw  cE 1  cuting  bL.  in  c,  the  Reprefen¬ 
tation  of  C,  another  Angle  of  the  Figure.  ..  • 

From  the  Points  a  and  c,  draw  aL  and  cK,  interfering  at  d,  which  com-  ■ 
pleats  the  Figure  ;  for,  the  Originals  of  thofe  Sides,  being  parallel  to  the  Originals  of 
a  b  and  b  c,  they  have,  confequently,  the  fame  vanifhing  Points,  refpedHvely. 

SCHOL.  This  Method,  which  is  perfe£fly  confonant  to  the  new  Principles  by  Brook  Taylor,  may  ap¬ 
pear  to  fome  Perfons  more  difficult  than  either  of  the  other,  particularly  the  firffi,  which  is  performed, 
alfo,  entirely  on  the  fame  Principles;  the  difference  is  very  obvious,  notwithftanjiing  the  effe&.is 
the  fame,  as  it  may  be  feen,  by  comparing  the  Figures;  or  by  comparing  both,  with  the  17th 
Problem,  which  contains  all  the  various  Methods  of  proportioning  inclined  Lines,  in  general. 

In  thefirft,  there  is  a  neceflity  for  having  the  Original  Figure  drawn  geometrically,  either  on  the 
Pifture  or  fomevvhere  apart ;  for  which  there  is  not,  frequently,  room  to  fpare  on  the  Picture ;  and  . 
we  are  liable  to  errors,  in  transfering  the  interfering  Points;  but,  without  the  Original  being  placed 
in  the  very  Pofition,  we  cannot  draw  the  Radials,  or  Parallels  from  the  Eye,  producing  the  Va- 
nifhing  Points  ;  as  by  that  Method. 

Whereas,  by  the  laft  Method,  the  Angles,  being  known,  are  made  equal  to  the  Originals;  in 
which  Cafe,  the  Radials  would  be  parallel  to  the  original  Lines  being  in  their  true  places. 

Or,  if  there  be  not  room  on  the  Picture,  or  interfere  with  the  Objefts,  the  Vanifhing  Points  and 
their  Diftances,  from  the  Center  and  fiom  the  Eye,  are  all  determinable,  by  Problem  12th;  the 
Vanifhing  Points,  KandL,  and  their  Diftances  KA1  and  L E1  being  afeertained  by  it. 

There  is,  likewife,  no  need  for  the  Original  Figure  on  the  Piflure,  but  being  any  where  drawn 
out,  geometrically,  or  its  meafures  being  known,  and  the  Pofition  determined,  they  are  applied 
to  the  Pi£ture  with  the  greateft  facility,  for  which,  a  little  Pra&ice  will  render  it  quite  familiar  ; 
regarding  always,  carefully,  to  make  ufe  of  the  proper  Points  for  particular  Lines,  and  to  dif- 
tinguifh  between  the  Vanifhing  Points  and  thofe  which  are  ufed,  for  VifualRays,  i.  e.  for  cutipg 
indefinite  Lines  in  the  Ratio  required.  ' 

,  .  ,  1U  nioil, 

PROBLEM.  XXII. 

,  j  ,  .  .  •  -  r  ‘  v  J  (A  1  ^ 

To  find  the  Reprefentation  of  a  regular  Pentagon,  one  Side  being 

parallel  to  the  Pi&ure. 

,  « ✓  i  iw  Li  1  J'  oil  »  M4  ’  1  -  j  C  1  .  <4 

Let  A  BCD  F  be  a  regular  Pentagon,  having  one  Side  (AB)  parallel  to  the  In- 
terfe&ion  (IK)  confequently  parallel  to  the  Pidure. 

LM  is  the  Vaniftiing  Line,  and  E  the  Eye. 

7 


Produce 


Se£t.  V;  APPLIED  TO  PLANE  FIGURES, 


.  Produce  the  inclined  Sides,  FD,.€D,  AF,  and  BC,  to  the  Interfeftion,  cut- 
ing  it  in  G,  H,  I,  and  K. 


Draw  EL,  EM,  &c.  refpe&ively  parallel  to  them,  producing  the  Vanifhino- 
Points,.  L,  M,  N,  and"  O,  of  each  Side.  53 


Draw  the  indefinite  Reprefentations  GL,  HM,  IN,  andKO;  producing,  by 
their  Interfe&ions,  the  Figure,  fjed,  of  the  Original  FJCD,  (No.  i.)  and  Ijdc  JC 
of  IFDCK  (No.  2)  fo-  that,  the  reprefentation  of  one  Side  (AB)  is  wanting,  in 
each  ;  which,  on  account  of  its  parallelifm  to  the  Picture,  has  neither  Interfer¬ 
ing  «or  Vanifliing  Point f;  and  muft  be  found  by  Problem  j 6;  or,  by  drawing  a 
Vifual  Ray,  EA,  cuting  the  indefinite  Reprefentation,  IN,  of  the  Side  A  F,  in  a; 
or,  make  NP  equal  NE,  and  la  equal  I  A,  and  draw  a  P.  (Prob.  17.)  Or,  by  pro¬ 
ducing  either  Diagonal,  AD  or  BD;  being  parallel,  relpe&ively,  to  the  Sides  BC, 
and  AF,  O  and  N  are  their  Vanifliing  Points. 

Having,  by  any  of  thefe  Methods,  found  a,  the  Reprefentation  of  A,  draw  a  b, 
parallel  to  the  lnterfedion,  cuting  KO  in  b  ;  which  compleats  the  Figure. 


HS 


t  Cor,  is 
Theo.  1*. 


.  Secondly.  How  to  determine  all  the  Vanifliing  Points  in  this  Pofition,  without 
the  Original  Figure  on  the  Pidure. 

Through  E,  draw  RS  parallel  to  the  Vanifliing  Line;;  and  make  the  Angles 
REL,  LEO,  &c.  each  of  36  Degrees;  i,  e.  divide  the  Ark  of  the  Semicircle,. 
R23S,  into  five  equal  Parts,  and  produce  the  L;nes  E  1,  E  2,  &c.  to  the  Vanifli¬ 
ing  Line,  cuting  it  in  L,  O,  &c.  the  Vanifliing  Points  of  the  Sides  and  Diagonals  of 
a  Pentagon,  having  one  Side  parallel  to  the  Pidure. 

SCHOL.  The  reafon  of  this  is  obvious  ;  for  three  cf  thofe  Angles,  viz.  REN,  isequalto  the  Angle  of 
a  Pentagon;  and  fince  one  Side  is  parallel  to  the  Pi&ure,  R  E  is  parallel  to  it;  and  confequently, 
EN  wilt  be  parallel  to  AF,  another  Side  ;  the  Angle  RE  N  being  equal  B  A F. 

Alfo,  the  Angie  which  any  two  Sides,  not  contiguous  (as  AF  andCB)  make  with  each  other,. 
viz.  FJC,  is  equal  to  one  of  thofe  Angles;  wherefore,  EN  being  parallel  to  one  of  thole  Sides,, 
EO  is  confequently  parallel  to  the  other.  (By  6.  I.  El.)  Alfo  to  the  Diagonals  AD  andBD. 

This  is  fully  explained,  after  Problem  nth,  in  the  4th  Book  of  Elements. 

,  r  To  find  the  Reprefentation  when  every  Side  is  inclined  to  the  Pi&ure  (the  Original  being  in  its-trua- 
Place)  has  nothing  particular ;  for,  if  every  Side  be  produced  to  its  interfering  Point,  and  their  Vanifh¬ 
ing  Points  are  found  by  drawing  parallels  to  every  Side,  from  the  Eye,  the  indefinite  Reprefentations  being 
drawn,  produce  the  Reprefentation  of  the  Original ;  as  in  the  laft  Problem,  or  Prob.  18. 

If  the  Vanifhing  Point  of  any  Side  be  found,  all  the  reft  are  determined  as  before  ;  by  producing  thit- 
Radiftl  of  that  Side  and  deferibing  a  Semicircle  ;  and  dividing  it  into  five  equal  Parts,  as  in  this  Figure. 

PROBLEM  XXIII. 

. 

How  to  find  the  Reprefentation  of  a  Pentagon,  having  only  one  Side 
given,  in  its  true  Place  and  Pofition,  in  the  Geometrical  Plane. 


Let  A  B  be  the  given  Side. 

It  is  required  to  find  the  Reprefentation  of  a  regular  Pentagon,  whole  Side  is  ^ig» 
equalto  AB;  and  inclined  to  the  Picture  in  the  Angle  B  DG,  or  to  the  Interfec- 
t-ion  GD.  KM  is  the  Vanifliing  Line,  C  is  its  Center,  and  CE  its  Diflance. 

Through  E,  draw  EH  parallel  to  the  Vanifliing  Line,  and  make  the  Angle 
HEN  equal  to  BDG,  the  given  Angle,  producing  the  Vanifliing  Point  I. 

Produce  BA  to  D;  draw  the  Indefinite  Reprefentation  DI;  and  find  the  finite 
part  a  b,  the  reprefentation  of  A B  (by  Prob.  17)1.  e.  draw  the  Vifual  Rays  AE 
and  BE;  or,  make  IP  equal  IE;  and,  DF,  DG,.  equal  to  DA,  and  DB,  reflec¬ 
tively;  draw  FP  and  GP,  cuting  DI  in  a  and  b. 

Produce  IE,  and  deferibe  a  Semicircle  N^cO;  divide  the  Ark  into  five  equal 
Parts,  at  <7,  b ,  c ,  anddh  draw  Ear  Ebr  &c.  to  the  Vanifhing  Line,  producing, 
the  Vanifliing  Points,  K,  L,  &c.  of  the  remaining  Sides  of  the  Poligon. 

Having  obtained  a b,  the  Reprefentation  of  AB,  as  above;  draw  a M  and  bL 
the  indefinite  Reprefentations  of  two  Sides,  from  thofe  Points;  for,  IaM  repre- 
fents  an  Angle  (1EM)  equal  to  the  Angle  of  a  Pentagon;  and  IbL  reprefents  an 
Angle  equal  to  I  EL;  which  is  equalto  an  external  Angle  of  a  Pentagon. 

O  o 


Draw 
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Fig.  62. 


Fig.  63. 


No.  2. 


Practical  perspective.  Book  hi. 

DrawaK,  cuting  bL  in  c;  be  is  another  Side  of  the  Pentagon;  for,  ac  re- 
prefents  a  Diagonal  (which*  in  a  Pentagon,  is  parallel  to  the  oppofite  Side)  whole 
Vanifhing  Point  is  K. 

Draw  IF,  through  c,  cuting  aM  in  fj  cf  reprefents  a  Diagonal  parallel  to  the 
Side  a  b ;  and  confequently,  a  f  reprefents  another  Side. 

Laftly;  draw  fK,  and  bM  cuting  it  in  d,  and  draw  cd,  which  compleats  the 
Figure,  abedf,  required. 

The  Van ifhing  Point  Q_(  which  is  out  of  the  Picture)  of  the  Side  cd,  arid  its  parallel  Diagonal  b  f, 
has  not  been  wanted  in  this  procefs. 

N  c  and  O  b  are  Diagonals,  EN,  Er,  or  EO  and  Eb,  being  fuppofed  Sides  of  a  Pentagon;  and  EQ, 
EK  are  Parallels  to  them,  from  the  Eye,  producing  their  Vanifhing  Points.  (SeeProb.  10.) 

Note.  If  ab  or  be,  or  any  Side  in  the  Rcprefentation  had  been  given,  the  whole  Figure  may  be  com¬ 
pleted,  as  aljove,  without  the  Interfediioh. 

PROBLEM  XXIV. 

To  find  the  Reprefentation  of  a  regular  Hexagon,  fituated  any  how 

to  the  Pidture. 

There  is  no  Figure  whatever,  except  a  Square,  eafier  to  deferibe  than  a  Hexagon. 

To  have  the  Original  Figure  drawn  in  the  Geometrical  Plane,  it  is  evident,  is  the  fame  as  has  already 
been  explained,  in  the  foregoing  ;  I  (hall,  therefore,  beg  leave  to  pafs  over  that  defeription. 

Let  A  B  be  a  Side,  given,  of  a  regular  Hexagon  ;  the  Original  of  which,  is  pa¬ 
rallel  to  the  Pi&ure.  IK  is  the  Vanifhing  Line. 

Make  IEK  an  equilateral  Triangle,  whofe  Perpendicular  is  CE;  as  follows. 
Through  EdrawHL  parallel  to  the  Van  idling  Line,  and,  on  E,  deferibe  a  Se¬ 
micircle;  which,  divide  into  three  equal  Arks,  at  a  and  b. 

Draw  E a  and  E b,  and  produce  them  to  the  Vanifhing  Line,  cuting  it  in  I 
and  K;  which,  are  all  the  Vanifhing  Points  required  for  this  Pofition. 

Draw  A I  and  BK;  make  Ab  and  Ba  each  equal  to  A  B,  in  AB  produced, 
both  ways  ;  and  draw  a  I  and  bK. 

Draw  BI  and  AK,  or  AC  and  BC,  cuting  them  in  F  and  G,  and  join  FG* 
which  is  parallel  to  AB,  and  compleats  the  Figure.  ADFGCB. 

SCHOL.  A  regular  Hexagon  having  An  even  number  of  Sides,  the  oppofite  ones  are  confequently  pa¬ 
rallel;  and  the  Diagonal,  which  pafTes  through  the  Center,  is  alfo  parallel  to  them  ;  anaoecaufeAB 
is  parallel  to  the  Vanifliing  Line,  its  Original  is  parallel  to  the  Pidlure;  and  confequently,'  the  op¬ 
pofite  Side  F  G  is  alfo  parallel  to  AB;  and,  becaufe  they  are  equal,  AF  and  BG  are  parallel,  and 
confequently  their  Originals  were  perpendicular  to  the  Interfe&ion ;  therefore  they  vanifh  in  the 
Center  of  the  Vanifhing  Line.  (Cor.  to  Theorem  1 1.) 

The  two  Sides,  A  D  and  CG,  and  the  Diagonal,  B  F,  reprefent  parallel  Lines;  confequently  they 
have  the  fame  Vanifhing  Point,  I;  alfoBC,  AG,  andDF;  all  which  may  be  feen  in  theHexagon 
AB CGFD,  which  may  be  fuppofed  the  Original  Figure,  one  Side  AB,  being  in  the  Picture. 

By  drawing  the  Diagonals  AG,  B/',  andCZ),  the  Hexagon  is  divided  into  fix  equilateral  Triangles, 
A  OB,  BOC,  &c.  and  IEK  has  its  three  Sides  refpedtively  parallel  to  them;  confequently,  fince 
one  Side  in  each  Triangle  is  parallel  to  'the  Picture,  and  has  no  Vanifliing  Point  (Theo.  1.)  El  and 
EK  are  parallel  to  the  other  two  Sides  of  each  Triangle  (vVhich  are  equally  inclined)  and  confequently, 
to  the  Sides  AD,  CG,  and  BC,  DF,  of  the  Hexagon ;  I  and  K  are,  therefore,  their  Vanifhing  Points. 

COR.  Hence,  a  Pavement  of  regular  Hexagons,  or  equilateral  Triangles,  maybe 

eafily  delineated. 

Let  AB  be  the  Interfc&ion  of  the  Picture,  or  the  Ground  Line  of  the  Pavement; 
and  let  A  a  be  the  determined  meafure  of  one  Side  of  a  Hexagon. 

Make  ab,  be,  &c.  equal  to  A  a,  as  often  as  there  is  occafion. 

If  C  be  the  Center  of  the  Picture  (its  Diftance  being  known)  find  the  Vanifliing 
Points,  D  and  E,  as  I  and  K  above. 

Draw 


Sea.  V. 


APFLIF.D  TO  PLANE  FIGURES. 

Draw  AD,  aD  bD,  &c  m,d  aE,  bE,  &c.  and,  where  they  interfcft  draw 

h>  ,J:torz 


Z7/fX?°nS  °LeqUilareral  TriangJc.  ;  fir  of  which,  around  the  famePoint^  fas 
zcdef\S)  Joim  a  Hexagon;  and  thus,  as  many  may  be  defcribed  as  are-  rPn  -  -i 
for  which,  the  inlpection  of  the  Figure  is  fufficient.  ‘  ^Uired  ; 


©f 


Caie  fecond.  When  the  given  Side  is  inclined  to  the  Pi&ute,  in  any  Angle. 

E  P^itt  Tyt the  Iuterftai0n’  alld  GL  the  Fig 


.  F"ld  ab’  tbe  reprefentation  ot  AB,  by  any  of  the  former  Problems,  its  Vanifli- 
?  G\  draw  GE*  and  produce  it;  on  E  defcribe  a  Semicircle,  abed 
Make  ab  and \bc  each  equal  a  H,  and  draw  Eb,  Ec ,  cuting  the  Vaniftiing  Line, 
H  and  I  the  Vamfhing  Points  of  the  other  Sides.  8 


in 


Draw  a  I  and  bH,  the  indefinite  Reprefentations  of  two  Sides. 

For,  baf  repress  the  Angle  GEI,  which  is  the  Angle  of  a  Hexagon  •  equal  aEA  +  AF, 

60  Degrees }  and  abc  reprelents  the  Angle  HEi,  equal  «Ec.  ^  ^  o  +  bEt,  twice 

Make  af  and  be  reprefent  Lines  equal  AB  (by  Prob.  jo,  Cafe  qrd^i  i  e  hifert 
the  Angle  CEH.  by  the  Line  Elt!  or,  E/bei„g  equal  Ejfhavmg  drawn  #4 
draw  h  K  parallel  to  db\  i.  e.  perpendicular  to  El. 


F<r,  El  is  the  Radial  of  af;  cbnfequently  parallel  td  its  Origihal :  and  E  K  is  the  Radial  r,f  D?* 
gonal  °  two  contiguous  Sides,  which  is  perpendicular  to  rife  OW.inai  of af to  « 

‘JnZrn! vSTngrSTk". ,hc Por,,ion  of  Ih£ °rieina,)  EK«i ,o 


Dtaw  aKeuting  bH  in  c,  and  draw  Gc  till  it  cuts  al  in  f,  for,  the  Original 
of  die  Diagonal  cf  is  parallel  to  the  Original  of  a  b.  As  ad  is  parallel  to  be. 

Draw  el;  aH,  and  fH;  and  G  D,  cuting  fH  in  e,  which  compleats  the  Figure. 


N°'e.  If  the  Vanifting  Point  H  had  Coincided  With  C,  the  Center  of  the  PiAore,  G  and  I  would  be 
equally  diftant  from  C;  and  the  Original  of  the  Hexagon  would  be  regularly  pofited  •  bavin?  two 
Sides  and  a  Diagonal  perpendicular  to  the  Pifture  j  or  to  the  Interfediion  of  the  Plane  it  il  in.  S 


By  which  means,  a  Pavement  of  regular  Hexagons  may  be  drawn  in  that  Pofition. 


Let  A  B  be  the  Ground  Line  of  the  Pavement,  C  the  Center  of  the  Pifture  No. 
and  DF  the  Horizontal  vanishing  Line;  * 

On  AB,  take  as  many  equal  divifions  Aa,  ab,  &c.  as  you  pleafe,  each  equal 
to  half  the  width  of  the  Hexagon  required.  ^ 

Make  CE  equal  to  the  Diftance  of  the  Pi&ure,  and  make  the  Angles  CED, 

CEF,  each  of  60  Degrees,  i.e,  having  defcribed  the  Ark  abc.  On  the  Center  e[ 
make  ba  and  be  each  equal  Eb,  and  draw  E a  and  Ec,  to  D  and  F;  C,D,  and  F  are 
the  Vanilhing  Points  of  all  the  Sides.  *  9 

Ffotn  dll  the  Divifions  A,  a,  b,  &c.  draw  Lines  to  the  Center,  C ;  and  from 
every  other  Divilion  a,  c,  e,  draw  aD  and  a  F,  &c.  to  both  the  other  Vanifli- 
mg  Points,  D  and  F  ;  and,  where  they  cut  AC  and  BC,  viz.  in  f, g,  &c.  draw  fF, 
gD,  &c.  as  in  the  Figure;  by  which  means  they  may  be  continued  at  pleafure! 

Tlie  reft  is  obvious,  on  inipedtion. 

.  «  .  ,  V 

PROBLEM  XXV. 

To  find  the  Reprefentation  of  an  Odfagon  and  of  a  Circle:  infbribed, 

having  only  one  Side  given, 


,  An  O&agon,  having  four  of  its  Sides  in  a  Square,  is  very  rfeadily  delineated  in  Perfpeftive,  feeing  that, 
if  one  Side  be  parallel  to  the  Picture,  two  are  necefl'arily  perpendicular  to  the  Interfeftion,  and  four  arc 
inclined  to  it,  equally,  viz.  in  an  Angle  of  45  Degrees,  half  a  Right  Angle;  confequently,  the  Vanifti- 
Points  are  the  Center,  and  Diftance,  of  the  Vanilhing  Line  of  the  Plane  it  is  in. 

6  Let 
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PI.  XIV.  Bet  AR  be  the  given  Side  of  an  Odagon,  parallel  to  the  Pidure;  EE  is  the 
P'o'  65.  Vanifhing  Line  of  the  Plane  it  is  in,  and  C  its  Center. 

Make  C  E  and  C  F  each  equal  to  the  Diftance;  alfo  make  EJV  equal  EE. 

Draw  A E  and  BE,  which  are  two  Sides,  indefinite. 

For,  fince  the  given  Side,  AB,  is  parallel  to  the  Pitture,  the  adjoining  Sides  are  inclined  in  half 
a  Right  Angle  to  the  Interfedion  }  therefore,  £  and  F  are  their  Vanifhing  Points.  (Pr.  19  &  20.) 

Produce  AB,  both  ways;  make  BB  equal  AB,  and  draw  DJ,  cuting  BE  in  Gj 
and  draw  FG  parallel  to  AB,  cuting  AE  in  F. 

Draw  CF  and  CG,  and  produce  them,  till  they  cut  AB,  produced,  in  H  and  l\ 
draw  IE  and  HE,  cuting  HC  and  1C,  in  K  and  L,  and. draw  KL. 

Draw  AC  and  BC,  cuting  K  L  in  Mi  and  N ;  and  draw  EN  and  EM,,  and' 
produce  them,  cuting  IC  and  HC  in  O  and  P,  which  compleats  the  Figure 
AFPMNOGR,  of  an  Odagon. 

Or,  without  drawing  AC  and  BC,  make  KM  equal  NL,  where  DJ  cuts  KL^ 
and  draw  EN  and  EM,,  as  before. 

Or,  from  a  and  b,  where  the  Diagonals  HL  and  IK  cut  AF  and  BG,  draw. 
aC  and  BC,  cuting  the  Diagonals,  again,  in  d  and  c ;  and  through  them,  draw 
Ec  and  Ed, 

A  Curve  deferibed,  carefully,  by  hand,  touching  every  Side  of  the  Odagon,. 
palling  through  the  Points  a,  b,  c,  and  d,  will  be  an  Ellipfis ;  for  it  is  the  repre¬ 
fentation  of  -a  Circle,  in  Perfpedive. 

Or,  for  greater  exadnefs,.  through  S,  where  the  Diagonals  HL  and  IK  inter- 
fed,  draw  ef  parallel  to  AB;  and  CS  to  g,  bifeding  AB  and  K  L,  in  g  and  h  ^ 
by  which  means  there  are  eight  Points  obtained  in  the  Circumference. 

Note.  The  Figure  below  HD  (which  may  be  confidered  as  the  Interfedion  of  the  Plane  of  the  Origi- 
^  nal)  is  the  Original,  geometrically  drawn.  The  Italics,  correfpondina  with  the  Roman  Letters  in  the 

Reprefentation,  fhew  the  Original  of  each  Point,  or  Line;.  S-.reprefents  <S,  the  Center., 

To  draw  an  Odagon  inclined  to  the  Picture  has  nothing ffngular  or  particular  in  it;  as  every  Line,, 
which  is  inclined  to  the  Pidure,  is  projeded,.on  the  Picture,  by  the  fame  general  Rule  (Prob.  1 7)  which,, 
hav.ng  been  fo  often  exemplified,  in  the  preceding  Problems,  it  would  be  quite  fupertluous  to  repeat. 

Of  all  the  various  Methods  for  finding  the  Reprefentation  of  a  Circle,  in-  Perfpedive,  there  is  nonepre— 
ferable  to  this;  which  1  fhall  exemplify  more  at  large  in  the  8th  Sedion.  For,  if  any  regular  Poligon. 
whatever,  be  drawn  in  Perfpedive,  a  Circle  may  be  deferibed  through  all  the  Angles,  or  touching  every 
Side.  Six  Points  are  not  fufficient  for  deferibing  the  Curve  with  accuracy;  befides,  an  Odagon  is  readier 
to  deferibe  than  a  Hexagon,  feeing  that,  the  Vanifhing  Points,  required,  are  only  the  Center  of  the  Va^ 
nifhing  Line  and  its  Diftance.  The  Odagon  being  inferibed  in  a  Square,  renders  it,  of  all  others,  the 
mofl  expeditious  for  finding  the  Reprefentation  of  a  Circle. 

PROBLEM  XXVI. 

The  Interfeclion  of  a  vertical  Plane  being  given,  and  its  Inclination  to 
the  Pidure,  to  find  the  Reprefentation  of  any  Figure  in  the  Plane. 

Fig.  66.  Let  AB  be  the  given  Interfedion,  and  C  the  Center  of  the  Pidure. 

Through  C,  draw  SD  perpendicular  to  the  Interfedion,  and  CE  perpendicular 
to  S  D,  i.  e.  parallel  to  A  B,  and  equal  to  the  Diftance  of  the  Pidure. 

Make  CES  equal  to  the  Complement  of  the  Angle  of  Inclination,  cuting  CS  in 
S;  and,  through  S,  draw  MN  parallel  to  AB;  MN  is  the  Vanifhing  Line,  Sis 
its  Center,  and  ES  is  its  Diftance.  (See  Prob.  3rd.) 

If  it  be  required  to  find  the  Reprefentation  of  a  Square,  whofe  Side  is  parallel  to 
the  Pidure,  and  equal  to  AB;  at  the  diftance  A  b  from  the  Interfedion. 

Draw  A  Sand  BS  ;  make  S£‘  &  SE1  equal  SE,  and  draw  bE\  cuting  AS  in  F. 

D  raw  FE1,  cuting  BS  in  H;  and  draw  FG  and  HI,  parallel  to  AB. 

Then,  FG  RI  reprefents  a  Square,  in  that  Plane,  at  the  diftance  A b  from  the 
Interfedion  of  the  Plane  of  the  Original* 

a  If 
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If  anothei  Squaie  be  required,  draw  another  Diagonal  HE'  or  IE1 

Or,  if  a  greater  length  than  a  Square  be  required,  make  SO  to  S  E  f  equal  SE'i 
as  one  Side  of  the  Reflangle,  requ .red,  is  to  the  other,  and  draw  HO,  cu  tins- AS 
mk,  and  draw  KL.  For  EO,  being  drawn,  is  parallel  to  the  Original  of  HK. 

See  this  iMuftrated  by  moveable  Planes.  (Fig.  37,  No.  1.) 

Turn  up  the  Plane  AFDC,  (on  the  other  Side  of  the  Piflure)  at  riMit  r 

Pkne,  RS  is  its  interfedion  with  the  Pidure,  and  AB,  with  the  Ground  pfane  ‘  G'0Und 

ABandFO,  being  perpendicular  tc .the  Mure,  vanifh  in  its  Center,  C;  and,  if  the  Vertical  Plane 
V  be  turned  up,  perpendicular  to  the  Pidure,  EQ_  will  be  parallel  to  the  Diagonals,  AE  and  ED  and 
produce  their  Vanning  Point ;  and  Q,  on  the  other  Side  of  the  Center,  C  (in  the  Vertical  Line 
equally  diftam  from  C,  is  the  Vamfh.ng  Point  of  the  other  Diagonals,  FB  and  EC  ' 

Thereftisobv.ous5  if  the  Redangles  AFEB  and  BE  DC  were  Squares,  their  Diagonals  would  va- 
nifli  in  E  3  CE  being  equal  to  the  Diftance  of  the  Pidure.  vvuuiu  va 


Second.  Let  ab  be  the  given  Side  of  a  regular  Heptagon  (in  the  Plane  AIHB) 
parallel  to  the  Horizon  ;  its  Vanilhing  Point  is  S  ;  it  is  required  to  defcribe  the 
Heptagon.  S  E  is  perpendicular  to  the  Vanilhing  Line  MN. 

Having  made  S E  equal  SE,  make  the  Angles  SEM,  SEN  each  equal  to  the 
external  Angle  of  a  Heptagon,  and  bifed  them,  by  the  line  EO  and  EP  •  alfo 
make  the  Angles  MEQ,  N£R,  equal  ME O,  &c.  i.  e.  having  defcribed  a’femi- 
cirde,  on  E,  divide  the  Semi-circumference  into  l'even  equal  parts,  and  make  a b, 
be,  and  cd,  each  equal  one  leventh  part. 

EQ  and  £R,  being  produced  to  the  Vanilhing  Line,  MN,  will  generate  two 
Vanilhing  Points,  equally  diftant  from  S  ;  which,  with  M,  O,  S,  P,  and  N  are 
the  Vanilhing  Points  of  the  Sides  and  Diagonals;  none  of  them  being,  in  this 
Cafe,  parallel  to  the  Picture. 

DrawaM;  and  Nc,  through  b,  indefinite ;  draw  Pc,  through  a,  cutin<r  Nc  in 
c,  and  draw  cS,  cuting  aM  at  d.  be  and  ad  are  Sides  of  the  Heptagon,  whofe  Va¬ 
nilhing  Points  are  M  and  N. 

Draw  cQ,  and  Rd  indefinite  (by  Prob.  13.)  and,  through  a,  draw  Ne,  cuting 
cQ  at  e;  and  draw  eS,  cuting  the  oppolite  Side,  at  f;  and,  laftly,  draweO  and 
Pg.  through  f,  cuting  eO  at  g,  which  compleats  the  Figure  afeeb,  the  reprefen- 
..tation  of  a  regular  Heptagon,  whofe  Sides  are  all  inclined  to  the  Pidure. 


PROBLEM  XXVII. 


To  find  the  Reprefentation  of  any  irregular  Figure  (entirely  on  the 
Principles  of  Brook  Taylor)  from  the  known  dimenfions  of  the 
Figure,  and  the  Angles  which  every  Side  makes  with  the  adjoining 
Side  or  Diagonal  ;  the  Place,  Pofition,  Situation,  and  Diflance  of 
the  Figure,  in  refped  of  the  Pidure  and  of  the  Station  Line,  being 
given  ;  in  a  Plane  which  is  inclined  to  the  Pidure,  in  a  given  Angle, 
the  Center  and  Diftance  of  the  Pidure  being  given,  and  the  Inters 
fedion  of  the  Plane  of  the  Figure. 


;Note.  The  Original  Figure  (A  BDFG)  being  geometrically  drawn,  in  the  Original  Plane,  is  of  no 
other  ufe  (in  the  following  Operation)  than  to  determine  its  Situation  and  Pofition  ;  otherwife  it  is  not 
neceflary.  The  Place  of  the  neareft  Angle  (A)  and  the  Inclination  of  a  contiguous  Side  (A  B,  or 
AG)  in  refped;  of  the  Interfedion,  being  all  that  is  wanted;  the  reft  are  determinable,  in  refped  of 
themfelves  3  as  it  will  be  exemplified. 


Fig.  67. 


C  is  the  Center  of  the  Pidure,  HI  is  the  Interfedion  of  the  Plane  of  the  Ori¬ 
ginal  Figure,  and  X  is  the  Angle  of  its  Inclination  to  the  Pidure, 

•  P  jp  A  is 
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A  is  the  place  of  the  neareft  Angle  of  the  Figure,  and  J  A  B  is  the  Angle  of  the 
inclination  of  the  Side  AB,  to  the  Interfe&ion  ;  AB  is  the  Diftance  of  the  Angle  A 
from  the  Interfedlicn,.  and  Ae  is  its  Diftance  from  the  Station  Line. 

Through  C,  draw  EC  perpendicular  to  the  Interfeftion,  which  is  the  Vertical 
Line  of  the  Original  Plane- of  the  Figure.  (Def.  D.) 

Draw  CE‘  perpendicular  to  EC,  and  equal  to  the  Diftance  of  the  Picture. 

Make  the  Angle  CE‘C  equal  to  Z  (the  Complement  of  X)  cuting  EC  in  C ; 
ancf,  through  C,  draw  DG,  the  Vanishing  Line  of  the  Plane  of  the  Figure ;  C  is  its 
Center,  and  CE1  its  Diftance.  (Def.  r 9  and  20.) 

CE,  on  the  Vertical  Line,  being  made  equal  to  CE1 ;  through  E,  draw  ER  pa¬ 
rallel  to  the  Vanifhing  Line  ;  the  Parallel  of  the  Eye  of  that  Plane. 

Draw  ED  ;  making  the  Angle  RED,  equal  JAB  (i.  e.  to  BKH ,  the  Inclina¬ 
tion  of  the  Side  AB  to  the  Interfe&ion)  cuting  the  Vaniftiing  Line  in  D  ;  the  Va¬ 
niftiing  Point  of  AB-}-,  and  make  the  Angle  DEG  equal  BAG,  cuting  the  Vanifh- 
ing  Line  in  G,  the  Vaniftiing  Point  of  AG  J. 

Alfo,  make  the  Angle  DEH,  equal  to  A BH,  the  Supplement  of  ABD;  and 
H  is  the  Vaniftiing  Point  of  B  D  ;  by  the  fame. 

Make  the  Angle  G El  equal  AGI ,  the  Supplement  of  A GF;  cuting  the  Va¬ 
niftiing  Line  in  I,  the  Vaniftiing  Point  of  FG. 

Laftly,  make  the  Angle  IEF  equal  to  DFG ;  EF  is  the  Radial  of  FD  ;  which, 
if  produced,  would  cut  the  Vaniftiing  Line,  in  the  Vaniftiing  Point  of  ED. 

Thus,  are  the  Vaniftiing  Points  D,  G,  H,  and  I,  produced,  by  the  known  In¬ 
clination  of  one  Side  to  the  Interfe&ion,  and  the  Angles  which  each  Side  makes 
with  the  adjoining  Side,  (by  Prob.  4 .j 

The  place  of  the  Angle  A  being  given  in  the  Geometrical  Plane  (which  is  in¬ 
clined  to  the  Picture,  in  the  Angle  E'CC;  and  to  the  Horizon,  in  the  Angle 
CE'C)  find  its  reprefentation  on  the  Picture  (Prob.  14.) 

Draw  AB,  perpendicular  to  HI,  and  draw  BC.  Make  BL  equal  to  BA,  and 
CE  equal  to  CE1,  and  draw  LE ,  cuting  BCin  a,  the  reprefentation  of  the  original 
Point  A. 

Or,  draw  B A  parallel  to  CE‘,  and  make  BA  equal  BA ;  produce  AB,  and  draw 
AS  parallel  to  HI,  or  perpendicular  to  BS;  S  is  the  Seat  of  the  point  A,  on  fhe 
Pifture;  and  S A  rts  diftance  from  its  Seat. 

Draw  SC,  and  AE1  outing  it  in  a, tithe  Reprefentation  of  A§,  as  before. 

Draw  aD  and  aG  the  indefinite  Reprefentation s  of  AB  and  AG,  from  the 
Point  a ;  which,  if  produced,  would  pafs  through  their  Interfe&ing  Points,  K&c.  L. 

Make  D  E1  equal  DE  ;  and,  through  a,  drawE'tf  to  the  Interfe&ion,  cuting  it  in  a • 

Make  a  b  equal  AB,  and  draw  b E\  cuting  aD  in  b  ;  ab  reprefents  a  Line  equal 
to  A B  (Prob.  7,  or  17.)  Draw  bH. 

Produce  DE,  and  make  EK  and  EL  refpedtively  equal  to  AB  and  BD;  or  in 
the  ratio  of  AB  to  BD-,  and  draw  EM  parallel  to  KL,  cuting  the  Vanifhing 
Line,  in  M,  the  Vanifhing  Point  of  the  Diagonal  AD. 

Draw  a  M.  cuting  b  H  in  d.  b  d  reprefents  a  Line  in  the  ratio  to  that  which  a  b  re¬ 
prefents,  as  ER  to  EL,  i.  e.  as  AB  to  BD.  (Prob.  10*.) 

For,  E  K  is  parallel  to  A  P,  and  EL  to  B  D  ;  wherefore  KL,  confequently  EM,  "is  parallel  to  the"©!!- 
gonal  AD  ;  therefore,  M  is  its  vanifhing  Point  \\ ;  and  abd  reprefents  the  Triangle  A B D.  (Hr.  18.) 

Now,  F,  the  Vaniftiing  Point  of  FD  (being  much  inclined)  is  not  in  the  Pidlure. 

Draw  d f  at  pleafure,  cuting  the  Vaniftiing  Line,  and  EF,  in  e  and  f;  and  draw 
gi  parallel  to  df  (at  any  diftance,  at  diferetion)  and  make  hi  to  g  h,  as  ^disto^/i 

*  From  the  Pofirion  of  A B  and  BD,  the  meafure  of  AB,  or  its  Ratio  to  BD,  is  taken  beyond  the  Eye,  in  the 
Radial  of  AB,  produced;  a3  in  the  third  Cafe,  of  that  Problem. 

e.  g. 
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e.  g.  Draw  the  Diagonal  fh;  and  draw  dk  parallel  to  the  Vanifhino-  Line 
cuting/^,  produced,  in  k  ;  draw  hi,  parallel  to  FE,  cuting  gi  in  t;  hi  is  a& fourth 
Proportional  to  fe,  ed,  and  gh  ;  i.  e.  hi :  gh : :  de  :  ef  Draw  d ;  which  will 
tend  to  the  Vanilhing  Point  F  ;  (by  Prob.  13,  No.  2.) 

Produce  GE,  and  make  EN  equal  AG;  and,  on  El,  take  EO  equal  GF  (or, 
make  EN  and  EO  in  the  ratio  of  AG  to  GF)  and  draw  EP,  parallel  to  NO,  cut¬ 
ing  the  Van  idling  Line  in  P  ;  the  Vanilhing  Point  of  the  Diagonal  A  F. 

Draw  aP,  cuting  d/  in  f;  and,  laftly,  draw  If,  and  produce  it  till  it  cuts  aG, 
ing,  which  compleats  the  Figure.* 


N.  B.  Tf  the  Sides  of  the  Original  Figure  be  produced  to  their  interfering  Points,  H,l,  K,  and  L,  the 
truth  of  the  procefs  may  be  perceived,  by  its  affinity  and  agreement  with  the  former  method’s,  viz.  when 
the  Original  Figure  is  drawn  in  the  Geometrical  Plane,  its  Vaniffiing  Line,  Center,  and  Diftance: 
being  given;  which,  in  this  Problem,  are  given  only  by  Pofition  and  Diftance;  the  Original  Figure 
being  ufelefs  in  the  Operation,  otherwife  than  to  ffiew  the  meaning  of  every  ftep ;  and  that^  if  the  Ori¬ 
ginal  Figure  be  fuppofed  in  its  true  Place,  and  Pofition,  each  Line,  from  the  Eye,  producing  a  Vanilh- 
ing  Point,  would  be  parallel  to  the  correfponding  Side,  or  Diagonal  of  the  Figure. 

In  this  Problem,  I  have  fumed  up  mod  of  the  Rules  given  in  the  two  laft  Sedions ;  which  are  called 
elementary,  becaufe,  by  them,  the  whole  of  pradical  Perfpedive  is  performed. 

It  will,  I  know,  appear,  to  young  praditioners  in  Perfpedive,  fomewhat  difficult ;  yet,  if  they  do  but 
fee  the  Principles  on  which  it  is  performed,  and  will  be  at  the  trouble  to  go  through  the  Procefs  a  fecond 
time,  and  compare  each  Operation  with  the  Problem  it  refers  to,  that  apparent  difficulty  will  vaniffi;  and 
they  will  find  it  of  great  advantage  to  them,  in  applying  all  the  elementary  Problems  to  real  ufe,  in  de¬ 
lineating  Plane  Figures. 

This  Procefs,  difficult  and  operofe  as  it  may  appear,  at  firft,  is  infinitely  preferable  to  any  other  Me¬ 
thod  of  performing  it ;  nay,  it  is  icarce  poffible  to  perform  it  at  all,  by  any  Rules  given  by  the  old  wri¬ 
ters  on  Perfpedive,  or  indeed  by  any  ;  and,  confidering  that  I  have  given  the  whole  procedure,  from  the 
begining  to  the  end,,  it  is  not  a  long  one.  I  have,  not  only,  referred  to  the  foregoing  Problems  for  each 
particular  ftep  in  the  Operation,  and  (as  is  cuftomary)  left  the  Reader  to  apply  it ;  but,  I  have  gone  on 
with  him,  focially,  hand  in  hand  ;  and,  like  a  trufty  Guide,  pointed  out  every  Itephefhould  take. 

I  have,  alfo,  drawn  every  Line  in  the  whole  Operation,  which  remains  in  the  Plate  ;  yet  there  is  not 
the  leaft  confuficm,  the  ufe  of  each  being  obvious,  on  inlpedion  ;  but,  being  taken  regularly,  in  thecourfc 
of  the  Work,  every  apparent  intricacy  is  unravelled. 

At  the  fame  time,  let  it  be  obferved,  that  there  is  no  need  for  half  the  Lines  to  remain  at  once ;  e.  g. 
after  having  found  the  Vaniffiing  Line,  DG,  its  Center  and  Diftance,  and  the  Vaniffiing  Points  of  all 
the  Sides  of  a  Figure,  all  the  operative  Lines  may  be  rubed  out  before  we  begin  to  draw  the  Figure ;  alfo, 
finding  the  Seat  of  A,  is  not  abfolutely  neceflary,  but  is  only  another  Method  to  find  the  reprefentation 
of  the  Angle  A  ;  but  they  muft  all  remain  in  the  Diagram;  which  circumftance  frightens  many,  with 
apparent  intricacy ;  which,  in  reality,  is  but  apparent. 

In  order  to  compare  the  difference,  I  will  fhew,  how  it  may  be  performed 
otherwife.  But,  as  a  Figure  of  fo  many  Sides  would  be  fomewhat  confuted,  I 
have  made  choice  of  a  Triangle,  in  which,  the  Procefs  is  more  diftinCt,  and  will 
be  better  underftood. 

Let  ABD  be  the  given  Figure,  in  the  Geometrical  Plane;  of  which,  GI  is  the 
interfe&ion,  and  JIM  is  its  inclination  to  the  Horizon  ;  let  NI  be  confidered  as 
a  vertical  Section  of  the  Picture';  NIM  is  the  angle  of  Inclination  of  the  Plane  of 
the  Figure  with  the  Picture. 

Produce  Nf ;  draw  AK,  BL,  and  DM,  parallel  to  GI,  curing  IM  in  K,  L,  and  M. 
Make  IK,  I L,  and  IMrelpeCtively,  equal  to  IK,  1L,  and  I  M  ;  and  drawMN, 
LO,  and  AT  perpendicular  to  the  Picture ;  NI  being  perpendicular  to  JI. 

Draw  AF,  BG,  and  DH,  perpendicular  to  GI,  and  produce  them,  till  they 
cut  K P,  I/O,  and  MN,  produced,  in  A,  B ,  and  D,  the  Seats,  on  the  Picture, 
-of  the  Angles  of  the  Triangle.  ABD  is  its  orthographic  Projection. 

Having  thus  found  the  Seats  of  the  three  Points  A,  B,  and  D,  the  Reprefen¬ 
tation  of  each  may  be  found  by  Prob.  0.  as  a,  the  Reprefentation  of  A,  in  the 
^preceding  Figure  ;  by  the  fecond  method. 

C  being 
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C  being  the  Center  of  the  Pidure,  draw  C  E  at  pleafure,  and  equal  to  the  Dif- 
tance  of  the  Pidure  ;  and,  having  drawn  AC,  B  C,  and  D  C,  draw  A  k,  B\,  (or. 
B  l)  and  D  m  (or  D  m)  parallel  to  C  E  (or  C  E)  and  equal  to  the  pittance  of  each 
Point  from  its  Seat,  reipedively ;  viz.  A  k  equal  PX,  B 1  (or  B  l)  equal  OL,  and 
1  D  rn  (or  D  m)  equal  N  M. 

Draw  kE,  cuting  AC  in  a;  IE  (or  IE)  cuting  B C  in  b,  and  m E  (or  mE) 
t  cuting  DC  in  d. 

The  three  Points  a,  b,  and  d,  are  the  reprefentations  of  the  Angles  A,  B,  and 
;.D  which,  being  joined  by  Right  Lines,  compleat  the  Figure. 

-  In  this  Procefs,  it  is  obvious,  there  is  neither  Vanifhing  Line  nor  Vanifhing  Point  required,  the  whole 
bung  performed  by  the  6th  Problem.  If  the  interfedion,  GI,  be  pa  allel  to  the  Horizon,  ECE  may  be 
confidered  as  the  Horizontal  Line.  But,  if  the  Interfedion  of  the  Plane  of  the  Figure,  be  given,  it  is 
immaterial  what  Pofition  it  has  to  the  Horizon  ;  the  Center  of  the  Picture  and  Diflance,  the  Place  and 
Pofition  of  the  Object,  and  the  Inclination  of  the  Plane  it  is  in,  being  alfo  given. 

Although  this  method  is  perfectly  confonant  to  the  Principles  of  Brook  Taylor,  yet  it  is  by  no  means 
fo  mafterly  or  correct,  that  is,  it  is  more  liable  to  error,  than  the  other,  by  means  of  Vanifhing  Points  ; 

,  which,  in  complex  Objects,  having  various  Lines  in  various  Planes,  is  preferable  to  all  other.  In  fhort, 
it  is  truly  Perlpedive,  which  cannot  be  faid  of  the  old  Authors ;  having  few  or  no  elementary  Princi¬ 
ples,  to  fupport  or  demonftrate  the  Rules  they  preferibed,  the  Operation  is,  merely,  a  mechanical 
.  Procefs. 

As  the  old  Authors  had  no  Idea  of  any  other  Vanifhing  Line  than  the  Horizontal,  nor  of  placing  the 
Eye  any  where  but  in  the  Point  of  Diftance,  therein  ;  the.r  method  of  finding  the  reprefentation  of  each 
Angle  of  the  Figure,  in  a  Plane  which  is  inclined  to  the  Horizon,  is  by  means  of  their  Seats  on  the 
Ground  Plane,  and  their  heights  above  it ;  as  J  of  M ,  &c. 

As  the  Procefs  would,  in  this  Place,  be  confufed,  by  mixirg  it  with  the  other,  I  (hall  defer  it  to  9. 
more  proper  Time  and  Place,  in  an  Appendix  to  this  Workj  in  which  the  difference  will  be  clearly  and 
fairly  ftated,  and  exemplified. 

P  R  O  B  L  E  M  XXVIII. 

_To  find  the  Reprefentation  of  any  Line,  or  Plane  Figure,  by  means  of 
the  Directing  Plane.  (See  the  14th  Theorem  ) 

Let  AB  be  a  Line  perpendicular  to  the  Pidure,  or  to  the  Interfedion,  IK,  of 
the  Plane  it  is  in.  Let  E  be  the  Eye,  in  its  true  Place,  as  in  the  to:  e6oi.  g  Problems. 

At  the  Diflance  EP,  equal  to  the  Prime  Director  *,  draw  ON,  the  Directing 
Line,  parallel  to  the  interfedion,  IK-R 

The  Space  between  ON  and  IK  reprefents  all  that  Space  which  lies  between 
the  Directing  Line  and  the  Interfedion  of  the  Original  Plane  with  the  Pidure 
In  which  Conflrudion,  the  whole  of  that  Space,  together  with  the  De  eding 
Plane,  NEO,  is  fuppofed  to  be  turned  up,  on  the  Interfedion  IK,  till  it  falls  into 
the  Pidure ;  the  Original  Figures  being  turned  along  with  it,  into  the  lame  Pofition 
as  ufual. 

Produce  BA,  cuting  the  Interfedion  in  I,  its  Interfering  Point;  and  the  Di- 
reding  Line  in  D,  its  Direding  Point.  Draw  E  D,  which  is  the  Diredor  of  ABf ; 
to  which,  draw  IC,  parallel. 

For,  C  beirg  the  Center  of  the  Pidure,  and  I  the  Interfering  Point  of  a  Line  perpendicular  to  the  Pic¬ 
ture,  IC  is  its  ndefinite  Reprefentation  j  and  EC,  the  Dired  Radial,  is  parallel  to  AB,  and  equal  to 
ID,  a  part  of  AB,  produced  ,  confequently,  IC  is  parallel  to  ED.  (15.  1.  El.) 

As  EC  (  ig  37)  is  equal  to  AR,  a  part  of  AC,  intercepted  between  the  Interfering  and  Direding 
Lines ;  alfo,  EO  is  equal  to  G  P,  and  EL  toHS;  and  being  parallel,  relpedively,  the  Lines  RCand 
E B,  EG  and  OP,  &c.  aie  alfo  equal  and  parallel. 

*  In  Theory,  the  Prime  Diredor  is  a  Right  Line  joining  the  Eye,  or  drawn  through  the  Eye,  and  the  Station 
Point  of  the  Original  Plane.  In  common  Cafes,  EP  is  equal  to  the  height  of  the  Eye  above  the  Ground  Plane,  always 
equal  to  the  diltance  between  the  Interfedion  and  Vanifhing  Line. 

If 
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If  the  Sides  of  the  Triangle,  FGH,  be  produced,  till  they  cut  the  Directing 
Line,  in  the  Points  M*,  N,  and  O,  their Direfting Points,  EM,  EN,  and  EO, 
are  their  Directors;  to  which,  their  feveral  Reprefentations  are  parallel;  J,  K,  and 
L,  are  the  interfering  Points  of  thofe  Lines. 

Draw  Lh  parallel  to  EO,  Kh  parallel  to  EN,  and  Jf  parallel  to  EM;  which, 
by  their  Interfedions,  produce  the  Figure  fgh,  the  Reprefentation  of  FGH. 

Through  C,  parallel  to  I  K,  draw  R  S,  the  Vanifhing  Line  of  the  Plane  of  the 
Triangle;  and,  having  produced  the  Indefinite  Reprefentations  to  their  Vanifhing 
Points,  R,  S,  Q,  the  Lines  ER,  ES,  and  E  Q,  are  the  Radials  of  the  Sides  of  the 
Triangle,  and  confequently  parallel  to  them,  reflectively. 

The  agreement  between  thefe  two  Methods  of  producing  the  Reprefentation, 
fgh,  is  fo  very  obvious,  as  not  to  need  any  further  explanation. 

See  this  further  illuflrated,  in  Fig.  37.  Turn  up  the  Pidure  and  Direding  Plane. 

The  Sides  of  the  Triangle  Z  Y  and  Z  X,  on  the  other  Side  of  the  Picture,  being  produced,  cut  the 
Interfe£tion-(AB)  in  Band  5  ;  and,  the  Diredting  Line  (HG)  in  G  and  H;  EG  and  EH,  in  the  Diredt- 
ingPlane,  are  relpedlively  parallel  to  the  Reprefentations  of  thofe  Lines,  PO  and  dL,  the  Uiredting 
Plane  being  parallel  to  the  Pidture.  For,  they  are  the  Interfedtions  of  Radial  Planes  with  the  Picture 
and  Diredting  Plane  ;  which  are  parallel,  by  Def.  4. 

The  Planes  W  and  X  being  turned  over,  till  E  coincides  with  E  ;  the  Sedtion -with  the  Pidture,  RC, 
is  the  indefinite  Reprefentation  of  AC  (Theo.  8  and  12)  and  E  B,  its  Sedtion  with  the  Diredting  Plane, 
is  the  Director  of  the  Line  AC  (Def.  12)  which  is  parallel  to  RC  (by  Theo.  14)  being  the  fedtions  of 
parallel  Planes,  by  another  Plane. 
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TH  E  laft  Section  comprehends  the  whole  Art  of  practical  Perfpedive,  in  re- 
fped  of  Plane  Figures  ;  illuflrated  with  variety  of  Caies  and  Examples  ;  in 
which,  I  have  fludied  more  to  render  it  eafy  and  familiar,  than  to  embellifh  the 
Subject  with  what  is  no  way  ufeful.  Every  Figure,  which  I  have  given,  are  fuch 
as  are  common,  and  applicable  to  Buildings  and  other  Objects;  the  Pentagon  and 
Heptagon  are  not  fo  ufeful  in  themlelves,  as  for  the  fake  of  managing  inclined 
Lines,  in  all  Pofitions;  fo  that  the  Leffons  deduced  from  them  are  excellent.  By 
varying  their  Pofitions  and  Situations,  and  diverfifying  the  Cafes  as  much  as  is 
confident  with  utility,  I  am  perfuaded  that  no  Perfon,  who  has  a  tolerable  Capa¬ 
city,  will  be  at  any  lofs  to  know  how  to  defenbe  any  Plane  Figure,  and  in  any 
Pofition  whatever. 

Although  fome  Perfons,  of  keener  Talents,  may  imagine,  that  the  preceding 
Sedion  contained  Inftrudions  fufficient  for  every  occafion  (it  certainly  contains  the 
Elements  of  the  whole)  yet,  I  prefume,  if  no  more  had  been  given,  it  would  be 
found  of  but  little  ufe  to  many  ;  when,  by  applying  thofe  valuable  Leffons  to  fa¬ 
miliar  Subjeds,  what,  before,  might  appear  fomewhat  myflerious  will,  hereafter, 
be  applied  with  eafe,  as  occafion  may  require. 

*  Suppofe  FG  produced  till  it  cuts  ON,  produced,  and  EM  a  Line  tending  to  that  Point;  then  EM  is  the 
Director  of  F  G. 
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Plate  XV.  It  may.  with  equal  propriety  be  alledged,  that  there  is  no  need  for  {hewing  how 
plane  Solids  are  formed  ;  leeing  they  are  only  compoled  of  plane  Figures,  "in  va¬ 
rious  Portions,  all  which  have,  already,  been  copioufly  treated  of.  Yet,  a  few  Lef- 
fons.  and  familiar  Examples,  will  not  be  found  luperfluous  or  unneceflary.  I  fhall 
not  dwell  on  any  thing  not  really  ufeful,  but  haiten  to  apply  the  whole  to  proper 
Obje.&s  ;  for  winch,  all  the  foregoing  is  but  preparatory. 

In  this  Section,  I  fhall  always  confider  the  Gbjedt  as  fituated  on  a  horizontal 
Plane,  and  the  Pidt ure  as  vertical  ;  mod  of  the  foregoing  Problems,  being  general, 
.are  applicable  in  all  Portions  whatever. 

In  the  following  part  of  this  Work,  I  would  advife  the  young  Student,  as  he 
•  proceeds,  to  draw  every  Objedt,  or  a  fimilar  one,  at  his  own  diicretiun.  Or,  if 
that  bt  not  neceflary,  in  fome  Cafes,  let  him  carefully  notice  what  things  are 
given,  in  the  Proportion,  and  what  is  required  to  be  done  ;  and  then  proceed,  ftfep 
by  ftep  ;  not  fuppoling  any  thing  as  done,  but  what  he  has  pafled  over  ;  by  which 
means,  he  will  fee,  clearly,  how  every  Line  is  produced,  by  which  the  Objedts 
are  formed  ;  but  to  do  it,  himfelf,  and  varying  the  Pofition,  a  little,  is  better. 

This  Precaution  would  have  been  neceftary  in  the  third  or  fourth  Sedbion,  but 
more  particularly  fo  here. 

PROBLEM  XXIX. 

How  to  dc-fcribe  a  Cube,  perfpedbively,  or  any  other  right  angled 
Parallelopiped*',  having  one  Side,  given,  parallel  to  the  Pidture  ; 
at  any  Diltance  beyond  the  Pidture,  its  Situation  and  Dimenlions 
being  known. 

*  ■  v 

No.  70.  ECE  is  the  Horizontal  Line,  and  PM  the  Interfedlion  or  Ground  Line. 

C  being  the  Center  of  the  Pidture,  make  CF,  on  either  Side,  or  on  both  Sides, 
equal  to  its  Diftance  ;  and  let  this  be  underftood  in  future  Examples,  that  CE  ( E 
being  the  Place  of  the  Eye)  either  on  the  Horizontal  or  Vertical  Line  (the  Pidtuie 
being  vertical)  always  denotes  the  Dillance  of  the  Pidture;  lometimes  C  R.  ' 

Firft  ;  let  the  Pidlure  be  fuppofed  applied  clofe  to  a  Face  of  the  Cube  ;  in  which 
Cafe,  being  parallel  to  the  Pidture,  it  coincides  with  the  Pidture. 

This  is  generally  'he  Cafe,  when  there  is  but  ore  Object  j  as  it  anfwers  no  purpofe  to  fuppofe  it  at  any 
Dift  mce,  from  the  Picture,  as  in  Figures  59,  6c,  &c.  or,  when  there  are  various  Objefts  to  he  deline¬ 
ated,  it  is,  moil  commonly,  fuppofed  to  be  applied  clofe  to  the  mareft,  as  in  this  Example  (fee  Fi?.  38.) 
fo  that,  the  Diftance  of  the  Picture  is  the  Diftance  of  a  Piane  direct  before  the  Eye,  and  touching  the 
Object,  or  the  nearcft  Obj  ft,  if  there  are  more  than  one. 

Let  A  B,  in  the  Ground  Line,  be  the  meafure  of  a  Cube,  to  be  reprefented; 
having  one  Face  in  the  Pidture. 

On  A  B,  defcribe  a  Square,  ABDF,  which,  being  in  the  Pidture,  has  the  full 
dimenfions  of  the  Side  given;  wherefore,  ABDF  is  the  reprefentation  of  a  Face 
of  the  Cube  requi  ed.  (Cor.  5.  Theo.  9.) 

Draw  DC  and  FC;  and  DE  or  F E,  diagonal-ways,  curing  FCin  G,  or  DC  in 
H  ;  draw  GH,  parallel  to  FD,  which  compleats  the  Figure  AGHB,  the  repre- 
fentation  of  a  Cube,  in  that  Pofition,  and  Situation  ;  having  but  two  Faces  leen. 

Note.  Each  Side  (AF,  ED,  and  DB)  of  the  Square  AFDB,  reprefenting  the  front  Face  of  the  Cube^ 
is,  in  this  Cafe,  an  Interfeffion  of  the  Pifture,  as  well  as  AB;  viz.  of  the  adjoining  Face.  ' 

*  See  the  Difinition  of  a  Cube,  &c.  in  the  General  Introdu&ion,  Section  1,  Page4t. 
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If  another,  of  equal  dimensions,  be  required,  fituated  on  one  fide  of  the  Station 
*Line,>atthe  Diftance  LJ  (as  ABE.H")  and  diftant  from  the.  Picture  L#,  equal  LA. 
Make  LM  equal  AB;  and,  on  LM,  deferibe  the  Square  LMNO,  as  before. 
Draw  OC,  NC,  &c.  and  draw  a E,  cuting  LG  in  a,  and  MG  in  e. 

D  raw  a  b  parallel  to  L  M  ;  and  ad,  be,  to  MN  ;  alio,  draw  c  d  parallel  toab. 
i.  e.  having  drawn  ab  parallel  to  LM,  defcribe  a  Square  on  ab;  and,  ate, 
■deferibe:  the  Square  e  fgh,  parallel  to  abed,  which  compleats  the  Figure. 

-  ■  Or,  having- drawn  LC,  MC,  and  a  E,  compleat  the  Plan  afeb.  (Prob.  19.) 

Deferibe  a  Square  on  a  b,  and  draw  cG  and  dC  ;  draw  fg  parallel  to  ad,  and 
gh  parallel  to  cd,  which  compleats  the  Figure. 

D  EM.  abed  being  parallel  to  the  Picture  (by  Hypothefis)  is  fimilar  to  the  Original,  ]LM  NOf;  and  its 
-  Sides  have  that  proportion  to  the  Originals,  as  the  Diftance  of  the  Picture  (CE)  to  the  Diftance  of  the 
Plane  abed  ;  viz.  as  EC  +  L  A ;  i.  e.  a  b  (or  a  d)  :  LM  :  :  EC  :  EC  +  LA.  (Theo.  9.) 

But,  LMNO  is  a  Square  ;  therefore,  abed  is  a  Square. 

And,  fince  it  is  parallel  to  the  Pifture,  the  Originals  of  the  Sides  a  f,  cl  g,  &c.  are  perpendicular 
to  thePi£lure  ;  confequently  they  vanifh  in  its  Center,  C  p. 

Alfo,  afgd  reprefents  a  Square  in  a  vertical  Plane,  perpendicular  to  the  Picture;  for  LO  is  the 
Interfeftion  of  that  Plane  §,  and  ECE  its  Vanifhine  Line  ]|  ;  wherefore,  C E,  being  made  equal  to 
CE,  £  is  the  Vanifhing  Point  of  Lines  (in  that  Plane)  inclined  to  the  Interfedlion  in  half  a  Right 
Angle;  confequently,  if  one  Side  (ad)  be  parallel  to  the  Interledlion  (LO)  and  OP  being  made 
equal  L a,  P £  pafles  through  a  Diagonal  of  that  Sidef,  therefore,  afgd  reprefents  a  Square,  ;  and 
Ob  being  equal  La,  bE  is  a  Diagonal  of  the  Top,  dggh,  which  alfo  reprefents  a  Square,  parallel 
to  afeb,  and  ON  is  the  Interfeflion  of  that  Plane,  -with  the  Pi£lure. 

Therefore,  age  reprefents  a  Cube,  having  three  Faces  l'een,  each  of  which,  is  the  reprefentation 
of  a  Square.  ftE  E.  D.  for  the  oppofite  Faces  are  alfo  Squares. 

PQ_is  the  Interfe£tion  of  a  Diagonal  Plane  cdfe,  whofe  Vanifhing  Line  would  pafs  through  E. 

The  Cube  AGHB  being  fituated  on  the  Station  Line  (which,  on  the  Picture,  coincides  with  the 
Vertical  Line)  has  but  two  Faces  feen  ;  the  Front  AF  DB,  and  Top,  FG  H  D,  the  Eye  being  above  it. 

The  other  Faces,  AFGK  and  BDHJ,  feeing  they  apparently  incline  towards  the  Vertical  Line, 
are  confequently  loll  to  fight  in  this  Pofition  ;  as  is  obvious,  fuppoling  the  Solid  trapfparent. 


E  X  A  M  P  L  -E  T. 

"Wo  draw  the  "Reprefentation  of  a  high  Wall ,  the  End  being  parallel  to  the  Piclure,  and 

v at  fame  Diftance  from  it . 


This  Object,  being  a  right  angled  Parallelepiped,  is  delineated  as  the  Cube. 

Let  PJ  be  equal  to  the  Diftance  of  the  Wall  from  the  Station  Line,  on  the  Lefty. 

Make  PQ  equal  to  its  thicknefs,  and  draw  PC  and  QjC ;  make  Pd  equal  to  the 
►diftance  of  the  end  of  the  Wall,  from  the  Picture ;  draw  d  E  outing  PC  in  R,  and 
draw  R  S  parallel  to  P  Q. 

Now,  fmee  P  is  the  interfecting  Point  of  PcF,  the  common  Interfedlion  of  the 
Plane  of  the  Wall  (which  is  fuppofed  vertical)  with  the  Ground  ;  P  T,  perpendi¬ 
cular  to  theGround  Line,  orparaliel  to  the  Vertical,  is  the  Interfe&ion  of  tbatPlane-f-. 

And,  ftnee  the  Wall  is  perpendicular  to  the  Horizon,  confequently,  its  Angles 
of  Comers,  R  U  and  S  V,  are  parallel  to  PT  or  Q  X  the  Interfeclicns  of  the  Planes 
thole  Lines  are  it)  (for  they  are  parallel  to  the  Picture,  being  vertical)  therefore, 
draw  RU  and  SV  parallel  toPT,  i.  e.  to  the  Vertical  Line. 

Make  P T  equal  to  the  known  height,  and  draw  TC,  cuting  RU  in  U,  and 
draw  V  U  parallel  to  RS  ;  then  RU  V  S,  reprefents  the  End  of  the  Wall,  which 
is  parallel  to  the  Pifture  (on  the  Ground  Line). 

Laftly.  Make  PM  (on  the  Ground  Line)  equal  to  the  Diftance  of  the  farther 
end  of  the  Wall  from  the  Picture,  or  dM  equal  to  its  known  length. 

Draw 
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Plats  XV.  Draw  EM,  curing  PC,  the  indefinite  Reprefentation  of  its  common  Se£lion 
Fjp-  -c  with  the  Ground  Plane,  in  E  ;  and  draw  FY,  parallel  to  RU,  which  compleats 
'  ‘  the  Wall. 

Or,  if  CP  (on  the  Vertical  Line)  be  made,  to  C  E  or  E,  as  the  height  of  the 
Wall  to  its  Length,  F  w  ill  be  the  Vamfhing  Point  of  the  Diagonal,  KY,  which 
cuts  7  C,  in  the  Point  Y,  for  its  length  ;  draw  F  Y  parallel  to  RU. 

Let  it  be  obferved,  here,  that  if  there  be  not  room  enough,  on  the  Interfedlion,  to  fet  off  the  whole 
length  of  the  Wall,  eqial  r/M,  take  half  the  Diftance,  Pj  (equal  Pf,  in  the  Plan  below)  make  C  e 
equal  half  L  E  (the  Diliance  of  the  Picture)  and  draw  Je,  projecting  the  fame  Poii.t  F. 
j  If  the  half  meafure  be  too  much,  take  a  third,  or  fourth,  or  any  equal  portion,  of  PM  (equal  Pm)  the 
.fume  pait  being  taken  of  C  E  will  anfwer  the  fame  purpofe  (fee  Prob.  17.) 

E  X  A  M  P  L  E  II. 

How  to  rcprefcnt  fever al  Parallelepipeds,  as  Blocks  of  Stone,  &c.  for  the  Bafement  of 
a  Building,  ranged  in  a  Right  Line,  perpendicular  to  the  Pidiure. 

Fig.  7r*  W,  X,  Y,  and  Z,  are  the  Plans,  or  Seats  of  the  Blocks  on  the  Ground  Plane. 

Let  ABD,  the  Front  of  the  firft:,  be  clofe  to  the  Picture,  i.  e.  in  the  fame 
Plane  ;  confequently,  in  its  geometrical  Proportion,  of  height  and  width. 

Draw  AC,  BC,  and  DC.  Make  A  a,  on  the  Interfeclion,  equal  to  the  length 
of  the  firft,  ab  equal  to  the  ipace  between  them,  and  be  equal  to  the  fecond. 

.Draw  a  F,  bK,  and  cE,  curing  AC  in  F,  G,  and  H  ;  draw  FI,  GK,  and  HL 
perpendicular,  curing  BC;  andlM,  KN,  and  L  O,  parallel  to  BD,  curing  DC, 
in  M,  N,  and  O,  and  compleat  them,  as  in  the  Figure  ;  having  regard  to  the  firft: 
hiding  part  of  the  next,  and  that  of  the  third,  &c. 

Now,  in  order  to  continue  them  further,  to  any  length,  this  Expedient  maybe 
ufed,  when  the  meaftures  exceed  the  limits  of  the  Picture,  and,  confequently,  can¬ 
not  be  applied  to  the  Interietftion,  or  Ground  Line. 

D  raw  H  g,  from  the  fartheft:  corner  of  the  fecond  Parallelopiped  parallel  to  the 
Interfedlion,  and  draw  a  C  and  b  C,  curing  it  in  e  and  g. 

if  it  be  required  to  continue  them  of  the  fame  dimenlions,  and  fpace,  make  Hf 
equal  eg  ;  or,  A  d  being  made  equal  to  ab,  draw  d  C,  curing  g  H,  at  f,  and  draw 
fE  and  g  E,  curing  A  C  in  a  and  b.  Compleat  the  Parallelopiped  abed  as  in  the 
Figure. 

After  the  fame  manner  they  may  be  repeated  as  often  as  you  pleafe  by  drawdng 

bg  parallel  to  g  H,  curing  dC  and  bC  inl  and  g,  and  then  proceed  as  before. 

$ 

This  Expedient  is,  in  many  cafes,  better  than  applying:  the  half-meafures,  or  other  portion,  on  the 
Ground  Line;  as  they  may  be  continued  infinitely,  within  the  compafs  of  Ab  (one  Block  and  Space) 
by  drawing  Gh  (inftead  of  g  H)  which,  being  cut  by  a  C,  at  i,  needs  not  to  be  tranipolcd,  as  e  to  f. 

It  muft  be  obvious,  that  Gh  (or  gH)  is  cut  in  the  fame  proportion  to  the  fecond  Block  (at  the  hither 
end,  or  the  farther)  as  Ab  is  to  the  firft;  and  confequently,  i  E,  hE,  Sic.  will  cut  AC  in  the  fame 
Points,  as  if  the  full  meafures  were  applied  on  the  Ground  Line;  and  fo  pf  ^b,  to  the  next. 


EXAM- 


Seft.  VL 


APPLIED  TO  PLANE  SOLIDS. 


*S7 


EXAMPLE  II L 

To  draw  fever al  long  Parallelepipeds ,  parallel  amongjl  \ themfelves ,  and  perpendicular  to 
the  Picture  ;  reprefentmg  large  Joifis ,  Supporting  a  rough  Floor  (over  Head ). 

;  Let  W,  X,  \  ,  and  Z  be  the  ends  of  the  Joids,  of  equal  dimenfions,  and  equally  p-I(r 
fpaced ;  and,  fince  they  are  fuppofed  to  be  parallel  to  the  Picture,  therefore  they  b'  ‘ 
have  their  geometrical  proportion  on  the  Pi&ure.  (Cor.  5,  Th.  9.)  ’ 

Let  them  be  drawn  accordingly,  by  a  Scale  of  equal  Parts. 

Then,  becaufe  the  Joifis  are  perpendicular  to  the  Picture,  in  refped  of  their 
length  ,  (1.  e.  they  are  horizontal,  and  at  right  angles  with  the  Piflure)  draw  aC 
and  bC,  &c.  from  every  Angle,  neceffary,  as  in  the  Figure ;  and  determine  their 
length,  by  Prob.  15,  i.  e.  make  AB,  or  AB^  equal  to  the  required  lenyth,  and  draw 
BE,  cuting  AC  in  D  ;  or  AC  in  D. 

Through  D,  draw  F  G  parallel  to  the  Vanifhing  Line  (C  E)  which  determines, 
the  under  Sides,  Fe,  &c.  and  the  perpendicular  Lines,  d  e,  &c.  compleat  them. 

The  divilions  of  the  Boards  are  determined  by  Prob.  8th  ;  i.  e.  take  any  mea- 
fure,  At 17,  and  repeat  it,  on  AB,  as  often  as  there  is  occafion,  if  the  Boards  are  fup- 
poled  equal ;  otherwife  A  a,  ab ,  &c.  muff  be  made  in  the  fame  ratio  as  the  Boards, 
to  each  othei  ;  and  at  the  laft  divifion,  draw  e  D,  cuting  the  Vanifhing  Line  in  H; 
and  draw  <2  H,  b  H,  &c.  cuting  AD  in  1,  2,  3,  &c.  through  which,  draw  Right 
Lines  parallel  to  AB ,  i.  e.  to  the  Vanifhing  Line. 

,  Oi,  divide  AB  into  the  fame  number  of  Parts  (as^i,  12)  and  draw  Lines  to  E* 

> which  will  produce  the  fame,  as  is  obvious  ;  feeing  that  it  does  not  depend  on  the 
dimenfions  of  the  Parts,  but  on  their  number  and  ratio  to  each  ether.  (See  Prob.  8.) 

Note.  4  I,  12,  on  A B,  being  each  equal- to  a  fifth  Part  of  JB,  is  the  geometrical  width  of  the  Boards* 
in  proportion  to  the  ejrds  of  the  Joifts,  and  to  Ac,  the  fpace  between  them. 

PROBLEM  XXX. 

■(  .  .  *  > 

To  draw  the  Reprefentation  of  a  Cube,  or  other  right  angled  Paral- 
lelopiped,  any  how  inclined  to  the  Pidlure. 

Firft.  Let  the  Square  ABC  D  be  the  Plan  of  a  Cube,  in  the  Geometrical  73* 
■Plane,  equally  inclined  to  the  Pidlure,  and  to  the  Interfe&ion,  at  the  Angle  A. 

Lie  down  the  Difhnce  of  the  Pifture,  CE1,  from  the  Center,  as  ufual;  E  and 
E  are  the  Vanifhing  Points  of  all  the  Lines  of  its  Sides.  (Prob.  20.) 

Draw  AE,  both  ways,  A  being  the  interfering  Point  of  two  Sides,  AB  and  AD. 

Find  the  perfpe&ive  Plan  A  BCD  (by  Prob.  10)  or  of  the  two  Sides,  AB,  AD,  only. 

Draw  AF  perpendicular  to  the  Ground  Line,  and  equal  to  AB,  a  Side  of  the 
Cube,  and  draw  F  E,  both  ways. 

Draw  B  G  and  D  H,  parallel  to  A  F ;  and  draw  GE  and  H  E  diagonal-ways,  cut- 
,ing  each  other,  at  I,  which  conapleats  the  Cube,  AGH. 

Otherwife,  without  drawing  the  perfpe£tive  Plan,  by  means  of  the  Vanifhing 
Lines  of  its  Faces. 

Draw  A  F  perpendicular  to  the  Ground  Line.  Then,  A  F  is  the  Interfeclion  of 
two  Faces  of  the  Cube.  Make  A  F  equal  to  a  Side,  AB. 

Draw  AE  and  FE,  both  ways;.  and  through  E,  on  either  fide*  draw  the  Va¬ 
nifhing  Line  of  the  contiguous  Face  of  the  Cube.  (Prob.  3.)  E  E>  or  EF. 

Make  EEorEE,  on  either  Side,  equal  EE1,  and  draw  A  E  or  A  F,  cuting  the 
indefinite  Reprefentation  FE,  in  G  or  H,  and  draw  BG,  or  DH,  perpendicular. 

Draw  B  D  parallel  to  the  Interfeflion,  and  D  H  parallel  to  AF  ;  and  laflly,  draw 
G  E  and  H  E,  interfering  at  I,  as  before. 
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Ai5GHD  is  the  Reprefentation  of  a  Cube,  in  the  pofition  required  ;  fituated  on* 
a  horizontal  Plane,  and  its  vertical  Faces  equally  inclined  to  the  Picture. 

DEM.  For,  A  BCD  the  given  Plan  is  a  Square,  wherefore  A  BCD  reprefents  a  Square  (Prob.  20)  and1 
FG I H  alfo  reprefents  a  Square,  in  a  Plane  parallel  to  A  BCD.  (Th.  3.  and  Cor.  1.) 

And,  they  ate  between  the  fame  Parallels,  AF,  BG ,  &c.  therefore  equal  -  -  -  (18.  I.  El.) 

v.  But,  AF  is  the  lnterfeflion  of  the  vertical  Planes,  ABGF  and  A.DHF  ;  andEB  is  the  Vanifhing 
Line  of  ABGF  (Theo.  2  and  10)  E  is  its  Center  (Def.  19)  and  EE  1  its  Diftance  (Cor.  2.  7.) 

Wherefore,  E  is  the  Vanifhing  Point  of  Lines  inclined  to  the  Interfedfion  of  that  Plane,  in  half  at: 
Right  Angle  or  45  Degrees;  conl’equently,  it  is  the  Vanifhing  Point  of  the  Diagonal  of  a  Square,  in 
that  Plane,  whofe'Sides  A  F  and  BG  are  parallel  to  thePidture  (Prob.  19  ;)  and,  A  B  and  FG,  perpen¬ 
dicular  to  them,  vanifh  in  E,  the  Center  of  the  Vanifhing  Line,  EB.  -  (Cor.  to  Th.  1 1.) 

Therefore,  AE'G  B  reprefents  a  Square,  at  right  Angles  with  A  BCD  and  AF  H  D,  which  (after  the 
fame  manner)  may  alfo  be  proved  to  be  the  reprefentation  of  a  Square  ;  and  their  oppofites,  DHIC 
and  C 1  G  B,  being  between  the  fame  parallel  Planes,  are  alfo  reprefen tations  of  Squares  ;  conl'equently,, 
A  B  GHB  reprefents  a  Cube.  (See  Defin.  Page  41.)  E.  D. 

ac  fg  reprefents  another  Cube  of  the  fame  dimenfions,  and  in  the  fame  pofition 
to  the  Picture ;  whole  fituation  in  refpedl  of  the  former,  is  as  the  Plan,  W,  to  BD;. 
which,  on  account  of  the  Ihort  Diftance  (CE)  has  a  diftorted  appearance,  being 
remote  from  the  Station  Line,  though  wholly  within  the  Radius  of  the  Diftance. 

By  means  of  the  Interfedlion  (y£F)  of  the  Face  adfg,  or  af  of  the  Face  abed 
{AF,  or  af,  being  made  equal  to  the  Side  of  the  Cube)  the  proportion  of  the  pa¬ 
rallel  Lines  (ad  and  fg,  or  be)  in  thofe  Planes  are  determined.  For,  AF,  ad,, 
and  fg;  alfo  af  ad,  and  be  are  in  the  fame  Plane,  and  are  all  parallel  to  the 
Picture  ;  confequently,  they  are  parallel  between  themfelves,and  to  their  Originals-jv 
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EXAMPLE  IV. 

How  to  draw  Parallelopipeds  ranged  in  a  Right  Line ,  and  inclined  to  thePidture  obliquely  „ 

LetX  and  Z  be  the  Plans  of  right  angled  Parallelopipeds  ;  their  inclination  to  . 
the  Picture  is  the  Angle  A I  A,  which  they  make  with  the  Ground  Line,  CK. 

C  being  the  Center  of  the  Picture,  and  C E  its  Diftance,  find  the  Vanifhing 
Points,  G  and  H,  of  the  Sides  and  Ends  of  the  Parallelograms,  X  and  Z,  (Prob.  2, 
and  4.)  and  Me  down  their  Diftances  on  the  Horizontal  Line  (Pr.12.)  atJE*and.E\ 

Transfer  all  the  meafures,  I  A,  IB,  &c.  of  the  Objects,,  and  the  fpaces  between 
them,  to  the  Interfedlion,  at  A,  B,  and  C ;  and,  having  drawn  the  indefinite  Repre¬ 
fentation,  !G,  of  the  whole  length,  draw  AE1,.  BE  \  &c.  cuting  it  in  a,  b,  and  c. 

Becaufe  the  Angle  1  touches  the  Picture,  IF,  perpendicular  to  the  Ground  Line, 
is  the  Interfedlion  of  the  Plane  of  the  Fronts,  and  alio  of  the  End,  I  K. 

Make  I  D  equal  to  the  height  of  the  Objedts,  and  draw  DG,  DH,  and  IH. 

Make  IK  equal  IK,  and  draw  K  Ez  cuting  1H  ;  Ik  reprefents  IK.  (Pr.  17.) 

D  raw  ad,  be,  and  c  f,  parallel  to  I  D  ;  and,  where  they  cut  DG,  in  d,  e,  and 
f,  draw  d  H,  e  H,  and  fH  ;  and  from  i,  where  ki  cuts  DH,  draw  iG,  cuting 
them  in  j,  h,  and  g,  which  compleats  the  upper  faces. 

hi,  parallel  to  ID,  &c.  cuting  kG,  compleats  the  End  be  hi. 

If  another  Objedl  be  required,  in  the  fame  Line,  feeing  that  the  meafures  on 
the  Ground  Line,  would  exceed  the  limits  of  that  Picture,  take  G E  x  half  GE  \ 
and  draw  E  2  c  till  it  cuts  the  Interfedlion,  at  a. 

Make  aB  equal  to  half  the  fpace  between  the  Objedls,  and  Be  equal  half  the 
width  of  the  next  Objedl,  and  draw  B  Ez,  and  c  Ez,  cuting  IG  in  b  and  c. 

If  it  be  required  higher  than  the  reft,  make  IF  equal  to  its  known  height,  and 
draw  F  G.  Draw  perpendiculars  from  b  and  c,  cuting  F  G  in  g  and  h . 
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Draw  b H  cuting  kG  at  d ,  and  draw  gH  ;  and  di  parallel  to  bg,  which  coin¬ 
pleats  that  Objedt. 

Or,  if  c  n  be  drawn  parallel  to  the  Ground  Line,  and  BG  cuting  it  in  n  ;  di¬ 
vide  cn,  at  m,  as  AC  (equal  AC)  is  divided  in  B  ;  and,  from  m  and  n,.  draw  to 
E1'  cuting  IG  in  the  fame  Points,  b  and  c,  as  before. 

By  either  of  thefe  Expedients  they  may  be  continued  to  any  length. 

Note.  G,  the  Vanifhing  Point  of  the  front  Line  IC,  and  the  parallels  to  it  (being  much  inclined)  may 
be  fuppofed  to  be  beyond  the  limits  of  the  Picture  ;  confequently,  1c,  D  f,  &c.  are  tending  to  a  Va¬ 
nifhing  Point  which  is  noton  the  Pifture,  and  muft,  therefore,  be  drawn  by  means  of  the  Expedients,, 
in  the  13th  Problem;  which  are  very  convenient  when  but  few  Lines  are  wanting. 

But,  a  better  Expedient  than  them  all  is  (when  the  Point  is  not  very  remote)  to  fix  a  Lath  to  the 
Drawing  Board,  or  {training  Frame  of  the  Pi&ure,  and  continue  the  Vanifhing  Line  as  far  as  is  re- 
quifite,  on  the  Lath  ;  fix  a  Pin  in  the  Vanifhing  Point,  and,  with  a  long  Ruler,  draw  the  Lines  1  G„. 
DG,  See.  for  no  other  Expedient,  whatever,  can  be  fo  true,  i.  e.  it  cannot  be  performed  fo  accurately 
as  to  have  the  Vanifhing  Point  itfelf.  Lor  large  Work  (as  in  Scenery)  a  fine,  fmooth  Cord,  fixed  in  the 
Vanifhing  Point,  is  a  good  Expedient. 

Prifms  of  all  kinds  may  be  reprefented  after  the  manner  of  the  foregoing,  which 
are  right  angled  Prifms,  having  found  the  Plans  of  their  Bafes,  on  the  Ground 
Plane  or  other  Plane,  whether  they  be  triangular,  quadrangular,  or  multangular ; 
of  which  one  or  two  Examples  will  be  fufficient. 
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EXAMPLE  V. 

To  reprefent  a  hexagonal  Prifm ,  perpendicular  to  the  Ground  Plane . 


PI.  XVI. 


The  Situation,  Diftance,  and  Pofition  being  determined,  or  AB  being  a  Side,  Pig-  75* 
given  or  found,  in  Perfpedtive,  whofe  Radial  is  E  V,  find  the  Vanifhing  Points,  I 
and  K,  of  the  other  Sides,  and  compleat  the  Plan,  ABCDEF,  of  itsBafe  (byPr.  24.) 

Draw  A  a,  Bb,  &c.  perpendicular  to  the  Ground  Plane,  i.  e.  to  its  Vanifhing 
Line  (IK)  or  Interfedlion  (GB.) 

Produce  any  Side,  as  AB,  to  its  interfedting  Point,  (G)  and  draw  GH,  perpen¬ 
dicular  to  the  Ground  Line. 

GH  is  the  Interfection  of  the  Plane  of  the  Face  AabB,  or  gh  of  BbcC(Pr.3) 
for  it  is  vertical ;  and  G,  or  g,  is  the  Interfering  Point  of  one  Line  in  the  Plane§. 

Make  GH  equal  to  the  known  height  of  the  Prifm,  and  draw  HV  -f  cuting  A  a 
and  Bb  in  a  and  b  ;  the  Originahof  a  b  being  parallel  to  the  Original  of  AB. 

Then,  becaufe  A  a  and  B  b  are  the  common  fedtions  of  the  -  contiguous  Faces 
with  AabB,  draw  al  and  bK,  cuting  the  other  Perpendiculars  F  f  and  C  c,  in  f 
and  c  ;  which  compleat  as  many  Faces  as  can  be  feen. 

The  other  Faces,  which  are  all  Parallelograms  (See  Def.  Page  41)^  e,  Ed,  and  dC  are  fuppofed  to 
be  feen  through,  the  Object  being  imagined  tranfparent;  which,  in  fome  Cafes-,  is  a  necellary  Expedi¬ 
ent;  by  which  means,  the  connexion  of  the  ieveral  Parts  are  more  accurately  determined. 


$  Th*2*C.3ii# 
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EXAMPLE  VI. 

To  reprefent  a  pentangular  Prifm ,  laid  along  on  the  Ground  Plane  ;  the  Interjection 
and  the  Seat  of  the  ObjeSt,  on  the  Ground  Plane ,  king  given. 

AB  is  the  given  Side  of  the  Pentagon,  and  BD  the  Seat  of  one  Face  of  the  Prifm.  Fig.  76, 

G  being  the  Center  of  the  Pi&ure,  and  CE  its  Diftance,  find  the  Vanifhing 
Points,  1  and  K,  of  AB  and  AD  (Prob.  2)  by  making  the  Angles  JE  I  and  OEK. 
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Pi.  XVI.  equal,  refpe&ively,  to  Byf  B  and DAD  ;  or,  having  determined  one,  find  the  other, 
Fig.  ^5,  by  Prob.  4.  making  the  Angle  IEK  equal  BAD,  a  Right  Angle. 

Make  a  b  to  reprefent  AB  (Prob.  17.)  and,  on  a  b/5  conftruft  a  Pentagon,  in  a 
vertical  Plane,  on  the  lame  Principles  as  in  Prob.  23. 

I  being  the  Vanifhing  Point  of  ab;  FG,  pafling  through  I,  is  the  Vanifhing. 
Line  of  the  Plane  of  the  end  of  the  Prifm  (being  perpendicular  to  the  Ground 
Plane)  I  is  its  Center,  and  El  its  Diftanee.  (Prob.  3.) 

As  there  is  not  room,  on  the  Picture,,  beyond  the  Vanifhing  Line,  FG,  to  find 
the  Vanifhing  Points  of  the  Sides  of  the  Pentagon,  take  I£  on  this  Side  equal  to 
I  E,  through  which  draw  MN  (the  parallel  of  the  Eye,  of  that  Plane)  parallel  to 
FG,  and,  on  E  delcribe  a  Semicircle  ;  which,  divide  into  five  equal  parts. 

Make  ab,  be ,  an  dad,  de,  each  equal  to  a  fifth  part,,  and  draw  E  b,  Ec ,  &c. 
which,  produce  to  the  Vanifhing  Line,  producing  the  Vanifhing  Points,  F,G,&H, 
by  which,  the  Pentagon  a  b  c  d  e  is  completed,  as  in  the  Figure  (by  Prob.  23.) 

Di  •aw  aK  indefinite,  of  the  Side  AD  ;  and  make  af  to  reprelent  a  length  equal 
to  AD  (Prob.  17)  alfo,  draw  eK  and  dK. 

Draw  H  g,  through  f,  and  g  F,  cuting  dK  in  h,  which  compleats  the  Figure. 

For,  afg  e  and  eg  h  d  reprefent  Parallelograms,  which  are  Faces  of  the  Prifm 
afhdb  ;  and  abc  de  reprefents  an  End  which  is  a  regular  Pentagon  ;  to  which 
the  other  Faces  are  perpendicular,  I  E  K  being  a  Right  Angle  (which  IaK  repre¬ 
fents,  Prob.  4)  equal  BAD. 

s- 

The  Expedient  of  turning  over  the  Vanifhing  Plane,  F£H,  to  find  the  Vanifhing  Points  of  the  Side 
of  the  Pentagon,  is  a  very  ufeful  and  neceflary  Expedient;  becaufe  it  often  happens,  that  there  is  not 
room  for  turning  it  over  on  the  other  Side  of  the  Vanifhing  Line,  if  it  be  remote  from  the  Center.  And* 
notwithftanding  it  interferes  with  the  Object  in  this  Diagram,  yet  being  done  firft,  and  the  Vanifhing 
Points  found  (as  in  the  Figure)  all  the  operative  Lines  (for  finding  them)  are  rubed  out  before  we  b“gin 
to  draw  the  Objeft ;  or  rather,  they  are  never  drawn,  for,  the  Vanifhing  Points  are  determined  (asF.) 
by  applying  a  ftreight  Ruler  to  E  and  b ,  &c. 

In  Fig.  37,  the  horizontal  Vanifhing  Plane,  N/ATL,  or  the  vertical  Plane  V,  being  turned  over  on 
their  Interjections  with  the  Picture  (which  are  the  Vanifhing  Lines  they’  produce)  it  is  obvious  that  the 
Angles,  formed  by  the  Radials,  EN,  EO,  See.  are  the  fame  on  both  Sides,  and  confequently,  they  pro¬ 
duce  the  fame  Vanifhing  Points,  N,  M,  &c.  whether  the  Vanifhing  Plane  be  turned  up  or  down,  to  the 
Right  or  to  the  Left. 

EXAMPLE  VH. 

To  reprefent  a  quadrangular  or  hexagonal  Pyramid ;  or  any  other . 


Let  W  and  Z  be  the  Plans  of  the  Bafes  of  two  Pyramids,  whofe  Altitudes  are 
known,  the  one  a  lquare  Bafe,  the  ether  a  Hexagon  ;  two  Sides,  of  which,  are  pa¬ 
rallel  to  two  Sides  of  the  Square. 

Find  the  perfpeftive  Plan  ABCD,  ofthe  Bafe,  W  (by  Prob.  21.) 

If  the  Original  Figure  be  drawn  in  the  Ground  Plane,  the  fhortefl:  way  is  by  pro¬ 
ducing  its  Sides  to  the  Interfedlion,  AK  ;  and  having  found  the  Vanifhing  Points, 
M  and  N,  of  the  Sides,  draw  their  indefinite  Reprefentations  (Method  lft.) 

Draw  the  Diagonals,  AC  and  BD,  interfering  at  H,  the  Center  ofthe  Bale. 

D  raw  HI  perpendicular;  and  where  the  Diagonal  AC  cuts  the  Interfe<Tion,  at 
A,  draw  AF,  alfo  perpendicular  to  the  Ground  Line. 

Make  AF  equal  to  the  height  of  the  Pyramid,  and  draw  FG,  cuting  the  Per¬ 
pendicular  HI  at  I,  and  draw  Al,  BI,  and  DI,  which compleat  the  Figure. 

If  (as  in  this  Example)  on  account  of  the  Diagonal,  AC,  having  very  little  in¬ 
clination  to  the  Ground  Line,  the  Altitude  cannot  be  determined  with  accuracy; 
and  the  other  Diagonal,  BD,  is  fo  much  inclined  as  not  to  cut  the  Interfeftion 
within  the  Picture ; ,  it  may  be  thus  determined. 
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From  either  Vanifhing.  Point,  M  or  N,  draw  a  Right  Line  through  the  Center 
of  the  Bafe,  till  it  cuts  the  Ground  Line,,  at  a  draw  a  f  parallel  and  equal  to  AF, 
and  draw  £N,. cuting  HI  in  the  fame  Point,  I,  for  the  Vertex. of  the  Pyramid,  as 
before.  Or,  as  in  the  following. 

Second.  Having  found  the  perfpedive  Plan  ABCDFG,  of  the  hexagonal  Bafe,  Z 
(Prob.  24)  M  and  O  being  two  Variifhing  Points  ;  the  other  is  out  of  the  Pidure. 
From  any  Point,  P,  in  the  Vanifhing  Line,  draw  P  H,  cuting  the  Ground  Line,  in  K.. 

Draw  KL perpendicular  to  the  Ground  Line,  and  HI  parallel  to  K  L. 

Make-KL  equal  to  the  known  Altitude  of  that  Pyramid,  and  draw  LP,  cuting 
|  HI  in  I ;  and  draw  A  I,  BI,.  &c.  as  before,  which  compleat  that  Objed. 

Prifms  and  Pyramids  are  very  ufeful  Subjects  for  practical  LefToas.  By  the  firft,  we  learn  to  form  Pa¬ 
vilions,  Temples,  Cupolas,  Alcoves,  &c.  which  are,  generally,  of  fome prismatic  Form  ;  by  the  other 
we  may  form  a  Spire,  Obelifk,  or  Pyramid,  of  any  Figure. 

As  thofeObjeAs' admit  of  infinite  variety  (as- many  as  there  may  be  various  Poligons)  it  would  be  to 
little  purpofe  to  give  more  Examples  of  them,  feeing  that,  if  a  Poligon  of  any  number  of  Sides  be  drawn., 
in  PerfpecHve,  for  the  Bafe  (by  the  various  Problems  of  the  laft  Sedtion)  the  reft  is  the  fame  as  in  the 
Examples,  given. 

It  may,  I  prefume,  have  beertobferved,  how  inconvenient  it  would  be  to  have  the  Ground  Plans  of  all 
the  Objedts,  to  be  delineated,  geometrically  drawn,  in  the  Geometrical  Plane  ;  beficfes,  the  impcffibility 
of  having  room  for  them,  when  the  Objedts  extend  to  any  conftderable  Diftance  ;  as  the  Plans,  W,  X,  Y, 
and  Z,  of  the  Pamllelopipeds  in  the  fecond  Example  (Plate  XV.)  evince. 

It  may  alfo  be  obferved,.  that  they  are  of  no  other  ufe  than  to  know  how  the  Objects  are  fituated,  in  re- 
fpedt  both  of  the  Pi&ure  and  of  each  other;  but  fince  it  is  obvious,  from  what  has  been  done,,  that  they 
are  not  abfolutely  necefiary  to  be  drawn,  feeing  that,  if  their  meafures  are  applied  to  the  Interfeclion  of 
I  the  Plane  they  are  in,  it  will  anfwer  the  purpofe  ;  therefore  I  (hall,  in  future  Examples,  where  they  are 
[  not  abfolutely  necefiary,  do  without  them.  Yet  it  mud  not  be  undeiftond,  that  we  can  do  entirely  with- 
>  out,  which  is  impoftible  ;  but,  in  many  Cafes,  their  Meafures  and  Diftances,  only,  are  requifite.  In 
others,  the  Situation  and  Polition  of  one  Objedt  to  another,  being  irregular,  require  a  true  and  corredt: 
Plan  to  be  firft  drawn  (but  not  on  the  Pidture)  born  which  all  the  Vanilhing  Points  may  be  afeertained  ; 
as  every  Line,  in  Perfpedtive,  is  determined  from  its  geometrical  Proportion,  and  the  pofition  of  the  Ob* 
jedt  to  the  Picture;  confequently,  they  muft  be  known  or  imagined,  otherwife  we  have  no  foundation  to./ 
build  on. 

EXAMPLE  VIII. 


Zo  reprefent  Steps  < with  Kirbs  at  the  ends ;  as  at  the  entrance  into  a  Roufe,  &c. 

Firft,  when  they  are  parallel  to  the  Pidure;  and  the  Pidure  clofe  to  them. 

Fig.  78  is  a  Sedion  of  the  Steps,  in  their  geometrical  proportion,  with  the  In¬ 
clination  of  the  Kirbs  to  the  Horizon,  and  to  the  Pidure.. 

1 

Take  A B,  on  the  Ground  Line,  equal  to  the  width,  or  more  properly,  to  the 
length  of  the  Steps;  and,  AD  and  BJ  to  the  thicknefs  of  the  Kirbs.  lS *  79 0 

Make  A F  equal  to  their  height,  and  deferibe  the  Redangles  AFGD,  and 
BH1J,  geomet rica  11  v  ;  which  are  fuppoled  to  be  m  the  Pidure. 

C  is  the  Center  of  the  Pi  dure,  and  CE  the  Diftance.  Draw  AC  and  BC. 

Make  Ba  equal  to  the  Diftance  of  the  firft  Step  from  the  Front  of  the  Kirb  ; 
and  a  b,  be ,  and  c  d,  each  equal  to  the  breadth  of  a  Step,  and  draw  a  E,  bE,  &c. 
cuting  BC  in  a,  b,  c,  &c.  the  perfpedive  breadths  of  the  Steps,  on  the  Ground. 

Make  Be,  ef  &e.  each  equal  to  the  height  of  a  Step,  and  draw  eC,  /C,  &c. 
cuting  the  Perpendiculars,  from  a,  b,  c,  &c.  at  1,  m,  &c.  and  transfer  t  aem,  by 
-  the  parallel  Lines  a  f,  log,  &c.  on  the  Ground,  to  the  other  end,  cuting  A  C  at 
f,  g,  h,  &c.  from  which  Points,  draw  the  Perpendiculars  fr,  gs,  &c.  and  from 
I,  m,  &c.  draw  Lines  parallel  ro  AB,  cuting  them  at  r,  s,  &c.  draw  r  C,  sC, 
cuting  them  again,  at  s,  t ,  &c.  and  the  parallel  Lines  /r,  ms ,  &c.  at  t  e  interna 

Angles,  being  drawn,  compleat  the  S>ops>  ^ 

S  s 
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The  upper  Step  having  a  greater  breadth  than  the  other,  make  dD  equal  to  its 
breadth,  and  draw  DE  cuting  BC  at  e  ;  the  Perpendiculars  d  o  and  e  p  cut  h  C  in 
o  and  p  ;  and  o  u,  p  v,  being  drawn  parallel  to  the  Ground  Line,,  cut  the  corref- 
ponding  Perpendiculars  i  u  and  k  v,  which  determine  it ;  viz.  o  p  v  u. 

If  the  Kirbs  are  fquare,  they  are  right  angled  Parallelopipeds,  and  are  deline¬ 
ated,  as  defcribed  in  Problem  the  29th.  AFGDand  BHIJ  are  the  Fronts, 
AFvk  and  BHpe  are  the  Sides,  which  iiiclofe  the  Steps  ;  and,  F  vwG  and  HpqT 
are  their  upper  Faces. 

If  they  incline  with  the  Steps  (as  is  common)  make  the  Re&angles  AK  and 
B  L  equal  to  the  Ends  ;  fuppofe,  equal  to  the  height  of  a  Step. 

Draw  C  C  perpendicular  to  the  Horizontal  Line;  and,  CE  being  equal  to  the 
diftance  of  the  P.dLure,  make  the  Angle  CEC  equal  to  the  inclination  of  the  Steps, 
cuting  C  C  at  C,  which  is  the  vanifhing  Point  of  their  Inclination. 

Draw  KC,  LC,  &c.  cuting  G  C,  I  C,  &c.  in  x  y,  &c.  which  compleat  the  in¬ 
clined  Faces  of  the  Kirbs,  as  in  the  Figure  ;  by  drawing  x  u  and  o  y. 

In  this  Example,  the  front  of  each  Step,  being  parallel  to  the  Pidlure,  are  fimilar  to  each  other  ;  and 
have  that  Proportion  to  each  other,  relpedtively,  as  their  feveral  Diftances,  i.  e.  the  fecond  Step,  is,  in 
length  and  height,  to  the  firft,  as  CE  is  to  CE  +  a  b\  and,  the  fecond  is  to  the  firft:,  as  CE  is  to  CE  + 
ac,  &c.  f 

V  L,  palling  through  C  parallel  to  the  Horizontal  Line,  is  the  Vanifhing  Line  of  a  Plane  inclined  to 
the  Horizon,  in  the  Angle  CEC,  equal  E  CL,  and  C  is  its  Center  (fee  Fig.  1 5,  No.  3,  P.  72.) 

For  C  C  is  perpendicular  to  V  L  ;  and  E  C  producing  the  point  C,  is  the  Radial  of  fuch  Lines  in  the  in¬ 
clined  Plane  as  are  perpendicular  to  its  Interfedion  KL  j  therefore,  C  is  their  Vanishing  Point. (Cor.  Th.  1 1.^ 


Case  2nd.  EXAMPLE  IX. 

When  the  Steps  are  inclined  to  the  Picture  ;  the  Inclination  being  determined,  alfo  their 

Situation ,  in  refpedt  of  the  Station  Pine. 

In  this  Example  I  fhall  fuppofe,  that  there  is  not  room  on  the  Picture  for  afcertainrng  the  Vanifhing 
Points  and  their  Difhnces,  as  ufual  ;  in  order  to  apply  the  12  th  Problem. 

C  being  the  Center  of  the  Picture,  and  KCL  the  Horizontal  Line,  draw  CE 
perpendicular,  and  take  CE  any  equal  part  (fuppofe  one  third  part)  of  the  deter¬ 
mined  Diftance  of  the  Pidture. 

Make  the  Angle  CED  equal  to  the  Inclination  known;  and  CD  will  be  one 
third  part  of  the  diftance  of  the  Vanilhing  Point  L,  of  one  Side  ;  which  being  de¬ 
termined,  all  the  reft  are  determinable,  arithmetically  (by  Prob.  12.) 

Or,  make  DEF  a  Right  Angle;  CF  will  be  a  third  part  of  CK;  and  FE  will 
be  a  third  part  of  its  Diftance,  by  the  fame,  &c. 

Having  thus  obtained  the  Vanifhing  Points,  K  and  L,  and  their  Diftances  R  *  and 
E  2  being  laid  down  (CE  1  being  equal  to  three  times  the  difference  between  FG 
and  F  E  ;  and  CE  1  to  three  times  the  difference  between  CD  and  D  E)  then,  pro¬ 
ceed  as  ufual;  A  E  being  the  Interfeclion  of  the  inward  Angle  of  the  Kirb. 

Draw  AK,  the  indefinite  Reprefentation  of  the  Front,  and  A  Lof  the  End. 

Let  AJ  be  the  lengrh  of  the  Steps  (eq.  AB,  Fig  79)  draw  J El  cuting  AK  at  A. 

Make  A  a  equal  to  the  diftance  of  the  firft  Step  ;  a b,  and  b  e,  See.  each  equal  to 
the  breadth  of  a  Step,  and  draw  a  Ex,  bE\  &c.  cutting  it  in  a,  b,  &c.  and,  feeing 
there  is  not  room  on  the  Interledlion  A c,  to  apply  the  meafure  of  the  top  Step, 
which,  fuppofe  equal  to  A  c,  draw  d  f  parallel  to  A  b,  and  c  L  cuting  it  in  f ;  and 
draw  /  E  2  cuting  A  L  at  B. 

Draw  the  Perpendiculars  a  j,  bf,  &c.  indefinite. 

On  A  E,  rake  AB,  B  C,  &c.  each  equal  to  the  height  of  a  Step,  and  draw  B  L, 
CL,  &c.  cuting  the  Peipendiculars  from  a,  b,  &c.  as  in  the  Figure. 
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DrawaK,  and  AL  curing  it  in  k;  draw  kl  perpendicular,  andjK  cutW  it 
ml;  draw  1L,  and  eK  cuting  it  in  m,  and  f K  eating  the  Perpendicular  mn 
at  n,  and  proceed,  after  the  fame  manner,  throughout. 

Or,  having  drawn  all  the  Lines  eK,  fK,  &c.  indefinite,  draw  1L;  and  m  n 
perpendicular  to  the  Ground  Line;  then  n  L,  and  op,  &c.  by  proceeding  after 
that  manner  the  Steps  are  completed.  & 

The  Kirb  being  equal  to  BJ  (as  in  the  former  Figure)  draw  BE1,  cutino-  AK 
at  D;  AD  reprefents  the  thicknefs  of  the  Kirb,  at  that  end. 

The  Original' of  the  Point,  G,  being  fuppofed  on  this  fide  of  the  Pi&ure,  and  being  m  tlie  Ground 
Plane,  the  Reprefen  tation  (G)  is  confequently  below  the  Ground  Line,  AB.  (SeeN.B.  Prob  3  FL  4c 
The  meafure  being  applied  on  this  fide,  i.e.  below  A  B,  as  A  H,  fuppoies  AB  proportioned  perfpedt/’ely  j 
but,  being  at  the  other  Extreme,  as  aB,  it  is  projefted  ;  and  is,  confequently,  la.ger  than  the  Original./ 

Make  A  d  equal  to  BJ,  and  draw  EV,  cuting  KA  produced,  in  G ;  AG  is 
the  proje&ive  reprefentation  of  the  end  of  the  Kirb,  the  Original,  of  which,  is 
equal  to  A  d,  equal  BJ. 

Draw  the  Perpendiculars  GH,  AF,  and  DG,  indefinite;  and,  A E  being  made' 
equal  to  the  height  of  the  Kirb,  draw  EK,  cuting  them  in  E,  and  G;  and, 
being  produced,  it  cuts  GH  at  H. 

EL  cuts  a  Perpendicular  from  B,  at  I;  and,  if  EL,  G  L,  and  HL  be  drawn,, 
KI,  cuting  them,  compleats  the  upper  Faces,  EJ  and  ElhH.  Draw  gh  per¬ 
pendicular,  cuting  GL,  at^,  which  compleats  the  End. 

If  the  Kirbs  are  inclined  with  the  Steps,  as  in  the  former  Cafe,  draw  L  V,  perpen¬ 
dicular  to  KL ;  which  is  the  Vanifhing  Line  of  the  Planes  AEIB,  AF],  &c. 

Make  LE1  equal  to  its  Diftance,  and  draw  E'V,  making  the  Angle  LE*V 
equal  to  the  inclination  of  the  Steps,  cuting  LV  in  V,  the  Vanifhing  Point  of  the 
inclined  Sides*.  KV  is  the  Vanifhing  Line  of  the  Inclination.  (Theo.  10.  Cor.  1.) 

AB  being  made  equal  to  the  height  of  the  Front,  draw  KE,  cuting  DG,  AF , 
and  GH,  in  K ,  H,  B,  and  L;  from  which  Points,  draw  KV,  HV,  &c.  cuting 
the  horizontal  Lines  GL,  HL,  &c.  in  s,  r,  t,  and  u ;  through  which,  draw  Ku, 
or  join  the  Points  rs,  tu,  only. 

Note.  The  Pidture  might,  with  equal  propriety,  have  been  fuppofed  on  this  fide  of  the  Kirb,  entirely^ 
but,  as  it  frequently  happens,  in  Practice  (the  Pidture  being  fixed  inadvertently)  that  fome  parts  of  the 
Object  would  projedt  on  thisfide;  I  thought  it  neceffary  to  give  an  Example  how  to  proceed  in  that  Cafe. 

SCHOL.  In  this  Example,  it  is  obvious  that,  the  Plane  AitlB,  in  which,  the  Steps  are  perfpedtively 
proportioned,  being  farther  removed  from  the  Vanifhing  Line,  V  H,  is  fitter  for  the  purpofe  than 
GHL;  and,  if  the  Original  of  GH  was  in  the  Pidture,  the  meafures  on  A E  would  be  lefs  than, 
the  full  meafure  of  the  Steps,  feeing  it  would  be  beyond  the  Pidture. 

A  Bob  istheSedlion  made  by  the  Pidlure,  with  the  inclined  Kirb,  and  fhews  how  much  is  fuppofed 
to  project  on  thisfide.  A  b  is  the  fedtion  of  the  Bottom,  confequently,  parallel  to  the  Horizontal 
Line  ;  ok  is-  the  fedlion  of  the  End,  which  is  vertical,  therefore  parallel  to  V  L  its  Vanifhing  Line  ; 
and  Bo  is  the Se&ion  with  the  inclined  part,  confequently,  parallel  to  the  Vanifhing  Line,  KV,  of 
the  inclination  of  the  Steps.  (Theorem  2nd.) 

*  This  will  be  clearly  demonftrated  and  made  manifeft,  in  the  12th  and  laft  Sedlion  of  this  Book. 

N.  B.  The  Vanifhing  Line  (V  W)  of  the  Roof  of  the  Objedt  in  the  Apparatus,  is  determined  in  this 
manner  (as  KV)  and  is  in  a  fimilar  Pofition,  on  the  diredt  Pidture,  MNOP. 

V,  the  Vaeifhing  Point  of  HG,  anfwers  to  K,  in  this  Figure;  Y  anfvvers  toL,  and  W  to  V. 
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SECTION  VIE 


Of  the  application  of  Perfpe&ive,  to  MOULDINGS,  &c, 

¥  g"lHE  foregoing  Sedition  contains  many  ufeful  Leflons  in  plane  Solids,  which 
may  be  confidered  as  parts  of  Buildings,  &c.  In  this,  I  intend  to  fhew  how 
the  more  decorative  parts  are  formed,  luch  as  Pedeftals  for  Columns,  Cornices 
and  Entablatures,  &c.  of  the  various  Orders  ;  without  which  embellifhments,  a 
Building  teems  naked  and  deftitute  of  Ornament, 

-  Thete  Lefions,  of  Steps,  are  very  neeeffary  to  the  art  of  delineating  Mouldings 
•which,  when  we  know  how  to  manage  well-,  particularly  fuch  Steps  as  return  at 
the  Ends,  or  on  four  Sides,  forming  mitre  Angles,  the  greateff  difficulty  is  fur- 
mounted.  For  Mouldings,  breaking  round  a  Pedeftal,  or  the  internal  and  external 
•  Angles  of  a  Cornice,.  &c.  properly  confidered,  are  but  fo  many  Steps,  one  above 
or  below  another,  of  different  dimenfions  ;  formed  by  the  Fillets,  between  the 
cylindrical  parts,  which  are,  properly,,  the  Mouldings  ;  and  are  effcdted  only  by 
Light  and  Shade.  The  Fillets,  between  them,  are  narrow  Planes,  curing  the 
curved  Surfaces  in  parallel  Lines.;  which  being  defcribed,  by  the  Rules  given,  and 
the  mitre  Angles  of  the  Mouldings  drawn,  the  bufinefs  of  the  linear  part  is  done,, 
and  nothing  remains  but  to  give  the  appearance  of  folidity,  convexity,  and  conca? 
vity,  by  a  proper  difpofition  of  Light  and  Shade.. 

E  X  A  M  A  L  E  XI. 

How  to  delineate  fquare  Steps,  reluming  on  every  Side. 

Fig.  8j.  Fi  rft,  when  they  are  parallel  t©  the  Picture.  AB  is  their  length,  A  BCD  is 

half  the  geometrical  Plan- of  the  frfl:  Step  ;  FGHI  of  the  fecond,  and  KLM  N  of 
the  third;  and  let  OP  be  the  meafureof  a  right  angled  Block,  on  the  upper  Step,. 

C  being  the  Center,  draw  AC  and  BC;:  and  AE,  which  is  a  Diagonal,  repre- 
fents  AQ,  in  uhich  are  the  Seats  of  G,  L,  and  O,  the  Corners  of  the  Steps* 
Compleat  the  Square  ADCB  (Prob.  19)  and  draw  the  other  Diagonal  BiD; 
which,  it  is  evident,  tends- to  a  Point. on  the  left  hand  of  the  Center,  equal  to  CE, 
the  Diffance  of  the  Picture. 

Produce  FG,  KL,  &c.  to,  the  Ground  Line,  euting  it  in  g ,  /,  &c,  r.  e.  make 
Ag,  g  /,  B h,  &c.  equal  to  the  breadth  of  the  Steps,  and  draw  gC,  /C,  &c. 
euting  the  Diagonals  at  G,  L,  H ,  M,  &g.  the  perfpettive  Seats,  on  the  Ground 
Plane,  of  the  feveral  corners  of  the  Steps.  » 

Draw  AF  perpendicular  to  AB,  and  make  Aa,  a b\  and  be,  equal  to  the  height 
of  the  Steps,  as  in  the  former  Examples ;  and,  having  drawn  the  Perpendiculars 
from  G,  L,  &c.  draw  aE,  bE ,  and  cE,  euting  them  at  c  and  e,  g  and  i. 

Draw  a b,  cd,  ef,  &c.  parallel  to  AB,  euting  Perpendiculars  from  B,  H,  &c. 
at  b,  d,  f,  &c.  which  give  the  reprefentatioos  of  the  Fronts,  correfponding  with 
,  GH  and  LM.  AabB,  being  in  the  Picture,  has  its  full  dimenfions,  in  height 

and  length  ;  the  other  two  are  in  proportion  to  their  Diffances.- 

Having  obtained  the  Fronts  (by  means  of  an  imaginary  Plane  paffing  through 
t  Prob.  20.  the  Diagonal  AC,  which  A  cFC  reprefents)  finiffi  the  Iquare  of  the  Top,  iklm-f*. 

Then,  draw  fC  and  bC,  till  they  cut  hkanddf,  which  reprefent  the  return 
of  the  Steps  on  that  Side,  lo  tar  as  they  can  be  teen  ;  on  the  other  Side  they  are  feen- 
to  their  full  extent,  the  Point  of  view  being  on  that  Side. 

2, 


Draw 
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APPLIED  TO  SQUARE  STEPS. 

Draw  a'C  and  eC,  &c.  cuting  Perpendiculars  from  D,  I,  &c.  at  /,  j,  and  m; 

-and,  having  compleated  the  Face  gmi,  which  is  fomewhat  feen,  from  j  and  /’ 

•draw  Lines  parallel  to  the  Ground  Line,  cuting  the  adjacent  Step,  which  termi¬ 
nate  their  appearance,  and  compleat  the  Steps. 

To  reprefent  the  Block  on  the  upper  Step ;  draw  the  Perpendiculars  Or,  and  Pq 
indefinite;  make  c d  (on  the  vertical  I nterfeclion,  AF)  equal  to  its  height,  and 
draw  dE,  cuting  Or,  in  r;  rrEcuts  it  at  o. 

Draw  op  and  rq,  parallel  to  the  Steps,  which  cuting  a  Perpendicular  (Pq)  compleat 
the  Front,  orqp.  OC  and  rC,  cuting  Ns,  finilh  the  End,  orsn,  as  in  the  Figure. 

i  ■ 

I  prefume  that  the  Reader  will,  ere  this,  have  difcovered,  how  inconvenient  it  is  to  have  the  perfpec- 
tive  Plans,  of  complex  Objedts,  in  the  very  place  where  the  Objeft  itfelf  is  drawn ;  which,  I  am  fenfible, 
muft  render  it,  to  young  practitioners,  perplexing  and  intricate,  to  diflinguifh  one  part  from  another. 

That  difficulty  (hall  be  obviated  in  the  next  Example;  but  I  itiuft  obfervc,  that  the  connexion  of  the  fe- 
veral  parts,  and  the  agreement  between  the  Plan  and  Elevation,  would  not  have  been  lb  diftindily  feen, 
without  the  Plan  in  its  true  place;  hereafter  wefhall  place  it  either  above  or  below,  as  is  molt  convenient. 

Let  it  be  obferved,  notwithftanding,  that  this  apparent  intricacy  will  vanifh  at  a  fecond  procefs;  and 
let  it  be  noticed,  that,  as  the  Side  B  C,  of  the  ground  Plan,  pafles  through  the  Angles,  d  and  h,  of  the 
Steps,  it  is  not  fo  neceflarily;  as  it  mull  be  obvious,  if  the  Center  of  View  (C)  was  moved,  on  either 
hand,  it  would  not.  The  Line  Bp,  being  confidered  as  a  diagonal  Line,  paffing  through  the  Angles  of 
the  Steps,  d  and  h,  cannot  be  in  the  Ground  Plane,  as  B  C,  a  Diagonal  of  the  Square,  but  making  an 
Angle  of  elevation  with  the  Diagonal  B  D  ;  and  confequently,  its  Vanifhing  Point  cannot  be  at  C,  in  the 
Horizontal  Line,  but  above  it,  in  the  Vanifhing  Line  of  a  Diagonal  Plane,  paffing  through  BCD 

Above  the  Vanifhing  Line,  let  AB  be  drawn  parallel  to  it,  which  let  be  equal  Fig.  Sf, 
to  AB;  the  Point  A  perpendicularly  over  A,  and  B  over  B.  jq0o  ^ 

Then,  if  AC  and  EC  be  drawn,  and  the  Diagonal  A E,  cuting  EC  in  C;  and, 

CD  being  drawn  parallel  to  AB,  compleats  the  Plan  of  a  Square,  A  BCD,  cor- 
refponding  with  ABCD  below. 

And,  if  the  meafure  of  the  Steps  be  fet  off,  from  A  and  B,  at  a ,  b,  c,  and  dx 
e,  f-,  a  C,  bC ,  &c.  being  drawn,  cut  the  Diagonals  AC  and  BD,  in  g,  h,  &c. 
which  correfpond  with  G ,  H,  &c.  below  ;  as  may  be  feen  by  the  doted  Lines 
gG ,  hH,  mM,  pP,  &c. 

Wherefore,  if  there  be  room  above,  and  not  below,  the  Plan  may  be  formed 
above;  by  means  of  which,  the  Objedt  may  be  completed  ;  drawing  the  Perpen¬ 
diculars  gc,  /g,  &c.  cuting  aE,  bE,  andcE;  and  /6 d,  mh,  &c.  cuting  the  parallel 
Lines  ef,  &c.  which  terminate  the  other  ends  of  the  Steps. 
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Is  an  Expedient ,  by  means  of  which.  Mouldings,  &c.  may  be  delineated ,  without 

having  the  perfpedlive  Plan  in  the  IV irk. 

Let  ABCD  be  a  perfpedlive  Plan  of  a  Square,  whofe  meafure  is  AI,  on  the  In- 
terfedlion  (defcribed  by  Prob.  20  and  21)  F  and  G  are  the  Vanifhing  Points  of  the  “* 

Sides  of  the  Square,  and  H  of  the  Diagonal ;  confequently,  FG  is  the  Vanilhing 
Line  of  the  Plane  of  the  Figure ;  S  is  its  Center. 

The  Diftance  of  the  Vanifhing  Line,  F  G,  is  a  mean  Proportional  between  S  F  and  SG  (Prob.  12) 
the  Point  E,  which  is  the  Diftance  of  the  Vanifhing  Point  F,  from  the  Eye,  is  determined  by  the  fame  ; 
and,  the  Vanifhing  Point,  H,  of  the  Diagonal,  by  bifedting  the  Angle,  which  the  Radials  ot  AB,  and 
AD,  make  at  the  Eye  ;  or,  by  making  F  H  to  HG,  as  the  Radial  of  AB  is  to  the  other  (3.  6.  El. ). 

See  Prob.  10,  Cafe  3rd,  Fig.  49.  EH,  bifedting  the  Angle  DEG,  made  between  the  Radials  of 
ACandCB,  gives  the  Vanifhing  Point  H ;  by  which,  the  Lines  AC  and  CB  are  cut,  perfpecfively, 
reprefenting  equal  Lines.  As,  in  this  Example,  by  drawing  AH  (H  being  obtained,  as  above)  A  B  being 
made  to  reprefent  a  meafure  equal  to  AI  (Prob.  17)  and  BG  drawn;  BG  is  cut,  in  C,  reprefenting  ..n 
equal  Line  as  A  B  reprelents,  i.  e.  equal  to  A  I  (Prob.  10.)  Then,  draw  A  G^  and  FC,  till  it  cuts  A  vj, 
atD;  A  BCD  reprelents  a  Square,  whofe  Side  is  equal  AT. 

It  is  required  to  draw,  within  the  Square  ABCD,  the  reprefentations  of  feveial 
lefs  Squares,  of  certain  dimenfions  in  proportion  to  the  other,  about,  the  fame  Di¬ 
agonals  (AC  and  BD)  and  confequently,  having  the  fame  Center.;  i.  e.  to  draw 

•the  reprefentations  of  Borders  or  Margins  within  it.  Make 
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Make  A  a  and  ab  refpeftively  equal' to  the  breadths  of  the  Margins. 

Draw  a E  and  bF,  cuting  A  B  in  c  and  d\  then,  draw  cG  and  dGi  cuting  the 
Diagonals  in  e  and  h,  i  and  m;  and  dfaw  eF,  iF,  &c.  cuting  the  Diagonals 
again,  at  f,  k,  &c.  and  join  fg  and  k  1 ;  or,  draw  fGand  kG-. 

efgh  and  i  klm  are  the  reprefentations  of  Squares,  having  the  fame  Center,  o  ; 
and  are  about  the  fame  common  Diameters,  AC  and  BD. 

Now,  becaufe  the  Interfedtion  (A I)  of  the  Plane  thole  Squares-are  in,  is  fo  near- 
its  Vanifhing  Line  (F  G)'  the  Sides  of  the  Squares,  AB,  ef,  &c.  cut  the  Diagonal 
B  D  very  oblique;-  for  which  reafon,  the  Points  of  feclion,  f  and  k,  cannot.  be~ 
aiceitained  with  accuracy;  nor  can  the  true  breadths  of  the  Margins  be  determined. 
Therefore,  either  below  or  above  the  Vanifhing  Line,  draw  AB,  or  a B  parallel  to 
AI;  in  which,  take  A  or  a,  in  a  perpendicular  Line  from  A,  and  make  AB,  or 
a  B  equal  A I ;  and  make  A  1,  or  a  1,  and  12,  refpedively  equaLto  A  a  and  ab , 

Draw  A F  and  AG,  or  a  F  and  aG ;  and  BE,  1 E,  2E,  cuting  AF  in  B ,  p,  and  q. 

Compleat  theSquare  ABCD,  or  abed,  by  the  fame  Vanilhirig  Points,  F,  G, 
and  H,  and  draw  the  Diagonal  BD,  or  bd.  Draw  pG,  .and  qG,  cuting  the 
Diagonals,  in  E ,  H,  i  and  m  ;  from  which  Points  draw  EF,  AF,  &c.  and  finilh 
the  interior  Squares,  EFGH,  and  iklm ,  as  in  the  Figure. 

If  Perpendiculars  are  drawn  from  the  Points  E,  F,  or  e,  f  i,  k,  Sec.  they  will 
cut  the  Diagonals  AC  and  BD  in  the  Points,  e,  f*  i,  k,  See.  as  it  is  obvious  fromi 
inflection  of  the  Figure. 

For,  if  A I  be  the  Interfe&ion  of  the  Plane  of  ABCD,  with  the  Picture,  AF,  a  B  may  be  confidered’ 
as  the  lnterfe&ions  of  other  Planes,  parallel  to  the  former,  and  therefore,  they  have  the  fame  Vanifhing 
Line,  FGf;  and  confequentiy,  A  By  AB;  and  ab;  alfo  AD,  AD,  and  ad,  and  all  other  Lines,  whjfe- 
Originals  are  parallel  to  their  Originals,  have  the  fame  Vanifhing  Points,  F-  and  G|;  notwithstanding, 
the  Lines  are  indifferent  P.anes;  and,  H  is  the  Vanifhing  Point  of  the  Diagonals,  AC,  AG,  and  a  c, 
feeing  that,  they  reprefent  parallel  Lines,  and  in  parallel  Planes. 

Therefore,  A  B  bad  D  reprefents  a  right  angled  Parallelopiped  or  Prifm,  wbofe  Bafe,  ABCD ,  and. 
T  op,  abed,  are  Squares;  confequentiy,  they  are  equal  and  parallel  to  each  other  §  ;  and  fimilarly  pofited. 

ABCD  may  be  confidered  as  a  Section  of  that  Prifm,  by  a  Plane  parallel  to  its  Ba;e  ;..and  conftquently, 
it  is  alfo  a  Square,  equal,  fimilar,  and  parallel  to  the  other. 

The  fame  may  be  laid  of  all  the  interior  Squares ;  which,  with  the  Perpendiculars  Ee,  Ff,  &c.  alfo 
form  Pri fins.  The  Border,  around,  reprefents  the  edge  of  a  hollow  Prifm. 

In  Example  5,  the  hexagonal  Prifm  has  its  Bafe  and  Top  fimilar  Figures,  and  fimilarly  pofited  ;  and 
being  in  parallel  Planes,  their  Sides  are  parallel,  and  confequentiy,  they  have  the  fame  Vanilhing  Points., 

Hence  it  is  manifeft,  that,  either  the  extra  Plan  ABCD ,  or  abed,  may  be  u fed, 
for  the  purpofe  of  drawing  perpendicular  Lines,  in  order  to  determine  the  extremes 
ofSteps,  Sec.  inftead  of  the  real  Plan  ABCD;  in  which,  on  account  of  their  being 
farther  from  their  Vanifhing  Line,  the  Interfe&ions  are  determined  with  greater 
exadlnefs,.  and  without  incommoding  the  Object.. 

EXAMPLE  XIII. 

How  to  reprefent  fquare  Steps ,  obliquely  ftuated  to  the  Piflure  and  having  a  Pedejlai 

fluated  on  them.. 

Let  A  B  be  the  Ground  Line,  and  DF  the  Horizontal  vanifhing  Line,  C  is  its 
Center  j  A  is  the  interfering  Point  of  the  neareft  Angle  of  the  Ground  Plan. 

The  Diftance  of  the  Pi£lure  being  known,  and  the  Inclination  of  the  Sides  of 
the  Object  determined,  find  the.  Vanifhing:  Points,  D.  and  F,  of  the  Sides  (by 
Prob.  12)  and  G  of  the  Diagonal  (as  O,  Fig.  51  ;  EO  bifedling  the  Angle  AEB) 
al.o,  find  E,  making  DE  equal  to  the  Diftance  of  the  Vanilhing  Point  D. 

Draw  AD  and  AF,  indefinite;  make  AB  equal  to  the  Side  of  the  Square  of 
ti  e  Steps,  and  draw  BE,  cuting  A  D  in  d. 

Diaw  AB  parallel  to  A  B,  at  any  diftance  at  diferetion.  ,  ,  1 
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*■»  )  '?0fe  ABD  ;  A  ■ '  ?*  °£ 

JSsttfA.***  to  tiie  width  °fthe  ^ 

lrDr^D“g?n,U|^“d^  and  dra'v,?F  and  hF,  curing  them  in  F 
*TW  AHC°mP  a  e,'ntCn°r  SclUiUes-  as  in  the  ^  Figure.  S  ’ 

the  Steps,  and  draw  a D  and. a F  terminating-  at  h  a /qUf  to  heiSht  of 
from  /and  D  cut  them.  terminating  at  b  and  d,  where  Perpendiculars 

Draw  aG  and  cG,  cuting  a  Perpendicular  from  F,  at  e  and  f 

compleat  the  firft  ;  and,  by  the  fame  means,  the  neft  ,s  compkatei  S  ” 

It  remains,  now,  to  delineate,  a  Pedeftal  upon  the  upper  Step.. 

Set  off  the  geometrical  procures  of  the  Mouldings,  from  b  tor,  on  the  Inter 
If  ion  ,  and  transfer  them  to  AD,  by  means  of  the  Point  E  ;  and  draw  /F  cuting- 
the  Diagonals  atX  and  A;  and  draw  ED,  cuting  the  Diagonal  D  B  at  %  g 

ft  Th  V  0n  t,he  ^terleaion  AH,  make  cH  equal  to  the  height  of  the  Pedefhl- 
imake  c  i  equal  to  the  Plinth,  i  k  to  the  Bafe  Moulding,  kl  to  the  Dado  1  H  /iiQ 

whir0;81''36’  3nd  Hj  f°  the  P,inth  ofthe  °  the  Colum^kich  not! 
Ending  it  is  a  part  of  the  Bale,  always  goes  with  the  Pedeftal. 

DrawcG,  iG,  kG,  &c.  cuting  Perpendiculars  from K  and  L  in  m  n-  n 

anD?aw'm  DP[5d'T  °h th®  co"efPondinS  Angles  in  the  Profile.  ’  ’  ’  P’ 

.  Draw  mD,  nD,  mF  and  n  F,  &c.  cuting  Perpendiculars  from  J  and  I,  in 

r,  s,  t,  m,  n,  o,  &c  and  having  divided  ik  into  the  fmaller  divifions  of ’the 

'  [parts  t'Hie  r8  t0  TGrVC?lg  Perpendiculars  from  the  correfponding 

as  in  the  Figured 11  ^  ^  ^  ^  whlch  means>  the  whole  is  compieated; 


thlS  S3  iS  r"  C°ntor^  Wha£  are  the  federal  Parts  which  compofe  the'  Pedeftaf 
but  fo  many  Steps  of  different  heights  and  breadths  The  Plint-h  in  r,  -  ■  ,  ",  .  ecleii:a'j 

Step,  about  twice., be  height;  L  the  F.ll'etwhichTofiow^ '  fif’i  Z"oZ of' 

TheC™  r’  lsa*'other^'^bigher,  equal  kl;  and  the  Comice,  vx,  "  bPstms  reveld  5  S 
1  heCuiye  Lines  st,  n  o,  and  no,  joining  the  Angies  of  the  feveral  Fillets  are  all  that  have  anv 
linear  eurviture  j  although  no  on  reprefents  a  cylindrical  Surface,  yet  the  appearanee  of  it  is  effefted  bv 
Light  and  Shade  only;  which,  according  as  it  is  fuppofed  to  be  fituated,?in efpe^ 
appear  either  convex  or  concave;  to  which,  the  curvelines,  as  its  extern/ do not at 

totffuThir’SrhartaTkh  ,6ave  °f  the  Reaclef,  and  of  this  SecTon,  and  endeavour  (as  others  have  done) 
rcftil  !  i  u  h  IKhaVCi  P  thlS  LefIbn’  Slven  h''™  Efficient  inflations  for  delineating  all  kinds  of 
to  „  „  !  M  !-dl?gS.;.  but>  1  have  not  clulte  fo  B°od  an  opinion  of  his  Capacity  (if  it  he  hislrft  elfay)  as 

Ac^Procefs^i/'that  of  tQ*S>  “  t0  Sivehim  feme  li«le  Idea  of  it,  by  coding 

Snhie/V  •  tK  f  T  A,  n  e  ined  ,lnS  P ^ai\e  Steps.  There  remains  yet  fomewhat  more  to  be  laid  on  the 
ubjea ,  therefore  I  (hall  not  trelpals  on  his  time,  but  give  fome  other  Examples  for  his  further  Inflation,. ... 

EXAMPLE  XIV. 

How  to  reprefent  Mouldings  around  the  Bafement  of  a  Building ,  being  a  regular  PedefaL \ 
■with  an  internal  and  external  Angles  ;  whofe  Planes  are  parallel  and  perpendicular 

to  the  rtdlurC)  ciTid  aljo  one  to  another. 

■  . 

Let  A  B  be  the  Ground  Line,  and  A  D  the  Interfe&ion  of  the  Pifture  with  tire 
vertical  Plane  of  the  Dado,  beg*;  on  which,  fet  off  all  the  meafuresof  the  heights 
of  the  Mouldings,  and  their  diftances  from  each  other. 

2  '  A  a 
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Fig. 
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Plate  A  a  is  the  height  of  the  Plinth,  ab  of  the  Bafe  moulding  ;  be  of  the  Dado,  and 
KVII  CP  °f  the  Sirbaie,  or  Cornice  of  the  Pedeftal. 

'AV1  *  Let  each  Moulding  be  drawn,  geometrical,  cdD  the  Cornice,  and  ab  c  the  Bafe; 
draw  the  Perpendicular  ac,  and  draw  the  diagonal  Lines  be  and  cd. 

C  being  the  Center  of  the  Picture,  and  EC  the  Diftance,  draw  AC  indefinite. 

Make  A  F  the  meafure  of  the  firft  break,  and  draw  EF,  curing  AC  at  G. 

Draw  G I  parallel  to  A  B;  make  A  F  equal  to  the  projefture  of  the  Pedeftal, 
and  draw  FC,  curing  GI,  at  I. 

Make  IJ  to  G I  as  the  front  of  the  Pedeftal  to  its  projefture ;  that  is,  as  FB  to 
AF;  and  draw  JE,  curing  FC,  at  Kj  or  BE,  curing  AC,  at  H,  and  draw  HK 
parallel  to  A  B,  curing  FC. 

From  the  feveral  Angles,  G,  I,  and  K,  thus  obtained,  draw  G  r,  Is,  and  K  t, 
perpendicular  to  the  Ground  Line ;  which  conftitute  the  feveral  Planes,  from  which 
the  Mouldings  are  fuppofed  to  projeft. 

Draw  bC,  cC,  and  DC,  curing  Gr,  at  e ,  g,  andej  draw  ef  gm,  and  ek, 
parallel  to  the  Ground  Line,  and  where  they  cut  Is,  aty^  m,  and  k,  draw  Lines 
to  the  Center,  curing  Kt,  at  g,  n,  and  o. 

Now,  Degc,  ekmg,  and  konm,  are  the  Seats  of  the  Cornice  on  thofe  Planes; 
egeb,  &c.  is  the  Dado  or  plane  part  between;  and  Ab^G,  Gy/ I,  and  \fgK.  are 
the  Grounds  of  the  whole  Bafe,  thereon. 

Draw  rtC,  curing  EF  at  b;  draw  bh  parallel  to  A  B,  curing  El  produced,  at  h ; 
and  draw  h C,  indefinite. 

The  Angle  k  is  determined,  by  drawing  a  Line  from  K  to  the  Eye,  on  the 
other  Side  of  the  Center,  equal  CE  ;  forK£  is  a  Diagonal  of  a  Square;  whofe 
Vanilhing  Points  are,  in  this  Cafe,  the  Points  of  Diftance.  (Prob.  19.) 

Or,  if  the  Vanilhing  Point  of  the  Diagonal  Kk  is  not  on  the  Pifture,  draw 
K d  parallel  to  the  Ground  Line  ;  on  which  deferibe  the  Square  Y^ikd  (by  Pr.  19) 
which  will  give  the  Angle,  k,  required;  i.  e.  draw  dE  curing  K  C  ;  and  i  k  pa¬ 
rallel  to  K  d,  curing  h  C  at  k,  the  Angle  fought. 

From  the  feveral  Angles,  b>  h,  and  k,  draw  the  Perpendiculars  £f,  h\,  and/£p; 
and,  through  e  and  k,  draw  Ee,  and  Ek,  curing  the  two  firft,  at  f  and  1. 


Or,  from  c  and  d,  draw  Lines  to  the  Center,  cuting  the  firft  at  d  and  f ;  from 
which,  draw  dB  and  fl,  cuting  the  fecond,  at  B  and  1  ;  and  from  them  draw 
Lines  to  the  Center,  cuting  £p,  at  /  andp;  which  give  all  the  extreme  Angles 
of  the  Mouldings. 

Draw  the  diagonal  Lines  ed.fB ,  and  fg,  &c.  and  obferve  how  the  parallel 
Lines  in  the  geometrical  Mouldings,  cut  their  Diagonals  ;  as,  ath,  the  great  pro- 
j 0ft lire  of  the  Facia  goes  beyond  it. 

Draw  the  lower  Line  of  the  Cimma  or  Ogee,  ath;  and,  where  it  cuts  the 
Diagonals,  at  i  and  j,  draw  the  perpendicular  lines  of  the  rFacia,  which  will  ter¬ 
minate  it,  at  the  feveral  Angles ;  by  drawing  h  i,  tending  to  the  Center,  and  ij 
parallel  to  the  Vanifhing  Line,  &c.  The  reft  is  obvious  on  infpeftion  of  the  Figure. 

The  Fillet  at  z  between  the  Ovolo  and  Cavetto,  touches  the  diagonal  Line,  cd; 
by  which,  it  is  eafily  deferibed,  as  above. 

As  the  Fillets  of  the  Bafe  Moulding  touch  the  diagonal  Line  be,  they  are  very 
readily  returned  at  the  internal  Angle,  e  d,  to  the  external,  at  fB,  and  from  thence 
to  the  other,  at  g  /. 

\ 

It  may  perhaps  be  imagined,  that  be,  and  cd  are  mitre  Angles,  at  the  Corner 
AD,  which  they  are  not.  For,  fuppofe  ADvu  to  be  a  returning  Plane,  parallel 
to  the  Picture,  and  at  right  angles  with  ADeG.  Then,  becaufe  AD  was  con- 
iidered  as  the  Seftion  of  that  Plane,  ADvu  is  in  the  Pifture  ;  and  contequently, 
Abe  a  and  c  d  D  are  geometrical  leftions  of  the  Mouldings,  by  the  Pifture  ;  and  if 
they  were  returned  on  the  Plane  ADvu,  they  would  projection  this  Side  of  thePifture. 

Draw  EA,  meeting  b a,  produced,  at  n  ;  and  draw  n\ parallel  to  AD. 

Produce 
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Produce  fd  to  x;  alfo  produce  dc,  till  it  cuts  the  Perpendicular  «x  at  o;  and 
draw  op  and  nq  parallel  to  the  Ground  Line  ;  a  diagonal  line,  ob,  is  the  mitre 
Angle  of  that  Moulding. 

It  may  be  obferved,  that,  if  AD  pafTed  through  E,  the  mitre  Angles  would  be  in  that  Line  entirely  ; 
indicating  the  Eye  to  be  in  the  diagonal  Plane  of  that  Angle;  if  AD  was  beyond  E,  the  mitre 
Angle  would  bt  on  the  other  hand  of  it,  when  it  becomes  greatly  diftorted. 

AB  being  the  Interfedlion  of  the  Ground  Plane  with  the  Piftuie,  all  the  Mouldings  on  this  fide  pro¬ 
ject  through  the  Picture,  and  they  are  confidered  as  proje&ed  to  the  Pidlure. 

Dq  is  the  height  of  the  Plinth  of  the  Bafe,  which  determines  it,  at  r,  s,  t,  on  the  Pedeftal. 

EXAMPLE  XV. 

i 

i  > 

Is  a  general  and  unlverfal  Rule  for  delineating  Mouldings ,  parallel  to  the  Pitlure ; 

whether  they  are  above  or  below  the  Eye . 

At  either  extreme  of  the  Picture,  if  there  be  room  for  it  may  be  done  on  ano¬ 
ther  drawing  Board,  and  the  Scale  Line  transfered,  carefully,  to  the  Picture)  de- 
fcribe  the  Cornice,  &c.  geometrically;  as  at  No.  i. 

If  the  Student  be  not  acquainted  with  Architecture,  or  has  not  a  knowledge  of  the  geometrical  pro¬ 
portions  of  Mouldings,  let  him  not  attempt  the  delineation  of  them  in  Perlpedtive,  before  he  has  ftudieil, 
and  pradlifed  himfelf  a  little  in  that  kind  of  Projedion ;  as  he  will  but  lofe  his  time ;  it  being  impoffible 
to  fucceed  in  one  without  the  other  ;  feeing  that,  the  projection  of  Mouldings,  in  Perfpe&ive,  depends 
wholly  on  the  geometrical  Profile. 

Let  AB  be  the  height,  and  B  D  the  projeCture  of  a  Cornice,  intended  to  be  de¬ 
lineated  ;  to  which  let  there  be  added  an  Architrave,  FG;  between  which,  the 
plane  part,  AF,  is  called  the  Frize  ;  the  whole  together  compofes  an  Entablature. 

Let  the  feveral  Mouldings  be  geometrically  delcribed,  according  to  their  heights 
and  projeCtures ;  at  a,  b,  c,  &c.  and,  CD  being  drawn  perpendicular,  may  be 
confidered  as  a  vertical  Section  of  the  PiCture,  applied  clofe  to  the  greatefl  pro¬ 
jeCture  of  the  Cornice,  at  D. 

According  to  the  height  which  the  Cornice  is  fuppofed  to  be  above  the  Eye, 
take  the  Point  C,  and  draw  CE  perpendicular  to  C  D,  i.  e.  horizontal ;  and  equal 
to  the  Diflance  of  the  Picture. 

Now,  E  being  confidered  as  the  Eye  of  a  Spectator,  viewing  the  Cornice,  AD, 
&c.  EA,  ED,  EF,  &c.  are  Vifual  Rays,  in  which  direction  the  feveral  parts  are 
feen;  and,  CD  is  fuppofed  to  be  a  Plane,  interpofed,  cuting  thofe  Rays;  confe- 
quently,  the  feveral  Points,  A ,  a ,  b ,  &c.  projected  by  them,  are  the  apparent 
places  of  the  feveral  edges,  or  parallel  Lines  of  the  Mouldings,  on  the  Picture. 

C  is  the  Center  of  the  PiCture,  and  E  C  is  its  Diflance ;  by  which,  the  peripeCtive 
reprelentation  of  the  Mouldings  muft  be  projected.;  provided  that,  the  drawing 
be  required  to  the  Scale  CD,  of  the  Profile,  ABD. 

But,  it  may,  from  the  fame  Profile,  be  made  either  greater  or  lefs.  e.  g. 

If  the  Rays  ED,  &c.  be  continued,  beyond  D  to  H,  and  HI  be  confidered  as 
the  Plane  of  the  PiCture,  the  projection  of  the  Cornice  is  J  H,  which  is  greater 
than  AD,  and  fo  of  the  relt ;  El  is  the  Diflance  of  that  Picture. 

Or,  if  any  other  Plane  be  interpofed,  as  at  Kd,  or  CH ;  the  proportions  of  the 
feveral  Parts  on  each,  viz.  GF,  FA,  and  AD ;  gf,  fa,  ad,  or  gf,  fa,  ad,  are, 
to  each  other,  as  their  feveral  Diftances,  EC,  to  E  K,  or  E  C .  (6.  6.  EL 

Hence  it  is  evident,  that,  from  parallel  Sections  of  the  Rays,  EA,  ED,  &c. 
any  where,  the  Mouldings  will  have  the  fame  proportion  to  each  other. 

The  feveral  Sections,  CD,  K  d,  and  C H,  are  Scales  of  the  perfpeCtive  Propor¬ 
tions  for  each  refpeCtive  Diflance. 

It  is  required  to  delineate  the  Entablature  (No.  i.)  by  the  Scale  CH. 

U  u 
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PRACTICAL  PERSPECTIVE  *  Book  III. 

Let  E  be  confidered  as  the  Center  of  the  Picture  or  Point  of  View,  and  E  Cthe 
Diftance  of  the  Pi&urej  the  Terms  being  inverted. 

To  the  farthefl  Corner  (B)  of  the  given  Cornice  (i.  e.  to  its  height,  or  Seat  of 
the  extreme  projedure,  D,  on  the  Perpendicular  A  B)  draw  EB,  cuting  OH  at  H, 

Take  any  length,  required,  as  Cl ,  for  the  Ground  Plane  of  the  Cornice. 

Draw  IK  parallel  to  CH,  i.  e.  perpendicular  to  EC,  the  Horizontal  vaniftiing 
Line  ;  and  from  H,  where  EB  cut  CH,  draw  HB  parallel  to  the  Horizon,  curing 
IK  at  B.  Draw  dD  alfo  parallel  ;  and  C  B,  cuting-  it,  at  D,  gives  the  Angle  D. 

Draw  E  h  and  Ei;  and,  from  their  Interfe&ions,  with  CH,  draw  Lines  pa¬ 
rallel  to  D  d,  till  they1  cut  B  D;  and,  from  h  and  i  draw  Perpendiculars,  cuting 
the  Parallels  from  c  and  b,  at  k ,  which  compleats  the  Corona,  ckb  reprefents 
the  Planceer,  be,  in  the  Profile.  The  reft  is  obvious,  for  the  parallel  Cornice. 

The  proje&ure  of  the  Architrave,  at  F ,  is  obtained,  by  drawing  CF,  after  the 
fame  manner  as  the  Cornice,  at  D. 

If  the  length  of  the  returning  Plane  exceeds  the  limits  of  the  Pifture,  take  any 
equal  part  of  the  whole  length;  as  a  B,  half,  in  HB ,  produced;  make  EE 
equal  to  ha’f  EC,  and  draw  a E,  cuting  EB,  at  b. 

To  afeertain  the  mitre  Angle,  e,  leeing  that  the  Vanifhing  Point  of  the  other 
Diagonal  is  not  in  the  Pidture,  draw  bd  parallel  to  a B ;  and  BE,  cuting  it  in  cj 
make  cd  equal  b  c,  and  draw  dC,  cuting  BE  in  e,  the  Point  fought. 

Or,  draw  b L  parallel  to  a B,  cuting  the  Diagonal,  DC,  at  L ;  bifedt  BE 
perlpedfively,  at  J  ;  draw  yb,  and  produce  it,  till  it  cuts  DE,  at  e.  Draw  ef. 

For,  becaufe  b  L  is  parallel  to  the  Pi£lure,  and,  C  is  the  Vani/hing  Point  of  one  Diagonal  of  a  Square, 
in  that  p  fition,  Z?b  reprefents  a  Line  equal  to  b  L  ;  and  Bb  L  reprefenting  a  Right  Angle,  is  bife&ed 
by  yb,  half  the  other  Diagonal;  which,  being  produced,  cuts  DE  at  e,  the  extreme  Angle  of  the  Cornice. 

Draw  E h  and  E/,  cuting  eb  at  1  and  2  ;  from  which,  draw  Perpendiculars; 
and  draw  Lines  to  E,  from  the  Corona,  at  k ,  and  all  the  Fillets,  cuting  ef;  ob- 
ierving,  that  the  extreme  Angle  of  the  Corona,  goes  beyond  the  Diagonal. 

This  Method  of  reprefenting  Mouldings  is  deduced  from  the  moft  natural  and  fimple  Ideas  of  it,  and 
cannot,  l  think,  fail  of  being  intelligible  to  the  meaneft  capacity,  who  has  any  emulation  to  attain  to 
the  art  of  drawing  in  Perfjpe&ive. 

As  there  are  no  Modilions,  or  other  Enrichments,  of  that  kind,  in  this  Cornice,  there  is  no  apparent 
diftortion;  if  there  were  fuch,  they  would  be  diftorted  towards  the  extreme  CH ,  feeing  that,  the  Mould¬ 
ings  extend  to  the  full  Diftance  (EC)  by  which  they  are  proje&ed. 

EXAMPLE  XVI. 

jTb  reprefent  a  Doric  Entablature ,  with  an  internal  and  external  Angles, 

On  account  of  the  variety  of  Parts,  and  the  many  breakings  of  the  Fillets,  around  the  Triglyphs,  in 
the  Doric  Fnze,  it  is  neceflary  to  have  it  deferibed,  geometrically;  fo  that,  the  Parts  may  be  clearly  un- 
derftood.  Indeed  every  Moulding,  delineated  in  PerfpeAive,  ought  firft  to  be  geometrically  drawn*,  to 
the  Scale  of  the  Drawing;  although  the  meafures  may  be  applied  from  a  Scale  only. 

I  have  Ihewn,  in  the  12  th  Example,  how  a  perfpedtive  Plan  may  be  drawn  either  above  or  below  the 
Work  ;  by  which  the  proje&ures  of  the  Mouldings,  &c.  may  be  determined  at  the  Angles,  as  exemplified 
in  the  13th.  But,  that  procefs  (though  the  moft  to  be  depended  on,  for  accuracy)  is  attended  with  ex¬ 
traordinary  t  ouble,  which  may  be  leffened  greatly,  when  we  are  tolerably  acquainted  with  Mouldines. 
A  Specimen  of  both  will  be  fhewn,  in  the  following  Example. 

Let  A  B  be  the  height  of  the  Entablature,  according  to  the  Scale  of  the  Drawing. 

Let  it  be  bifedted  atC;  and  AC,  or  CB,  is  a  Module,  or  Diameter  of  the  Order. 

AC  divided  into  60  Minutes,  is  the  Scale;  by  which  the  whole  is  proportioned. 

QM,  the  projefture  of  the  whole  Cornice,  is  a  Diameter ;  the  reft  is  proportioned  as  by  the  Scale  AB. 

D  f*  is  the  Architrave,  FG  is  the  Frize,  with  its  Triglyphs,  and  GMQjsthe  v.  orifice.  H  I  is  the 
pro(edturc  of  a  Mutule  or  Modilion,  and  1C  of  the  whole  Planceer ;  which,  being  feen  in  Perlpedfive  (the 
Eye  being  below  it)  has  a  fine  effect,  and  adds  greatly  tp  its  auguft  appearance. 
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N°.  2  is  a  geometrical  Plan  of  the  Cornice,  with  an  internal  Angle  at  S,  and  an  external  at  T. 
fhewing  the  PJanccer  of  the  Mutules,  and  panneling  between  them  ;  for,  uniefs  we  know  the  true  ol’ 
metrical  form,  it  is  not  polhble  to  defcnbe  any  thing,  perlpedively.  ~  '  uue  geo- 

fame,  having  two  Mutules  each  way,  except  the  laft,  on  the  Rtght, 
on  the  Left,  it  is  limited  by  the  bounds  of  the  Pidure;  which,  on 
Center,  would  be  diftorted,  if  it  was  continued  much  farther. 


Each  return  of  the  Cornice  is  the 
which  is  fuppoled  unlimited;  and 
account  of  its  diftance  from  the 


BAFG  is  a  perfpeaive  Plan  of  the  whole;  which  is  the  beft  method  of  proceeding,  if  accuracy  be  re 
quircd  in  the  feveral  parts,  and  we  do  not  grudge  the  time  fpent  in  doing  it.  It  is  formed  as  follows. 


At  any  Diftance  from  the  Horizontal  Line,  ECE,  either  above  or  below  it, 
draw  AB  parallel  to  it ;  one  Side,  in  this  Example,  being  parallel  to  the  Pittere* 
.  Having  determined  on  the  Place  of  the  Angle  a,  in  the  Delign,  take  A  perpen¬ 
dicular  over  it,  and  draw  AC ,  indefinite  ;  C  being  the  Center  of  the  Pidure. 

Take  A D  equal  ST,  in  the  geometrical  Plan  ;  and,  having  made  CE  in  the 
Horizontal  Line,  equal  to  the  Diftance  of  the  Pidure  (equal  ES)  draw  D  E,  cur¬ 
ing  AC  in  F;  then,  AF  reprefents  the  length  of  AD  (equal  ST,  No.  2)  and  F 
is  the  internal  Angle  of  the  extreme  Moulding  in  the  Cornice, 
j  Draw  FG  parallel  to  AD,  and  D  C  cuting  it,  in  G,  the  external  Angle  ;  for 
FG  alfo  reprefents  an  equal  length  as  AF\,  each  equal  to  ST. 

Make  AC  equal  MQ  (No.  1)  the  projedure  of  the  whole  Cornice,  and  draw 
CC  and  AE  cuting  it,  at  V.  The  Diagonal  FX  (i.  e.  D  E)  alfo  cuts  CC  at  X  ; 
from  which,  draw  X  Y  parallel  to  AB. 

The  Angles  K ,  L,  and  M,  ot  the  Corona  (K,  in  the  Profile)  are  determined 
by  making  Ad  equal  to  MN,  and  drawing  dC,  cuting  the  Diagonals  AW  and 
FX ;  by  means  of  which,  they  are  carried  around,  to  L  and  M,  and,  by  the  fame 
means,  the  whole  Plan  is  compleated,  as  in  the  Figure. 

To  defcribe  every  Step,  by  which  the  whole  perfpe&ive  Plan  is  formed,  would  be  as  tedious  as  it  would 
beufelefs;  feeing  that,  the  various  Leffons,  already  given,  are  lufficient  for  any  right-lined  Figure  whatever. 

The  Plans  of  the  Mutules,  Z,  Z,  are  the  representations  of  Squares  having  one  Side  parallel  to 
the  Pidure  (found  by  Prob.  19)  their  places  are  determined  as  follows. 

Having  made  Ae  equal  M  O  (in  the  Profile)  draw  eC  cuting  the  Diagonals  AV 
and  FX  at  S  and  IV,  and  draw  JVM  parallel  to  A  B. 

Make  Aa  equal  to  J  M,  in  the  Profile  (equal  T  1  in  the  geometrical  Plan) 
make  ab ,  be,  &c.  equal  to  the  width  of  the  Mutules  and  the  fpaces  between 
them  (12,  23,  &c.  in  the  Plan)  and  from  each  Point,  a ,  b ,  &c.  draw  Lines  to 
C,  the  Center,  cuting  a  parallel  Line  from  S,  in  R,  P,  &c. 

For,  the  returning  Side,  AF,  make  A f  fg,  &c.  equal  A  a,  ab,  &c.  and 
draw/£,  g  E,  &c.  cuting  A  F,  at  s,  2,  3,  from  which,  draw  Lines  parallel  to 
AB,  cuting  SC  at  T,  V,  &c.  and  HC  at  in,  n ,  &c. 

.  For  the  other  parallel  Side,  F  G,  make  Dm,  ml,  Ik ,  alfo  equal  to  A  a,  a  b ,  &c. 
from  which  draw  Lines  to  the  Center  ;  cuting  IV M,  at  X ,  T,  Z. 

For  the  apparent  width  of  each  Moulding,  &c.  in  Front,  draw  MS  perpendi¬ 
cular  to  the  Horizontal  Line;  take  SE  equal  to  EC,  on  the  Horizontal  Line ;  and, 
from  every  Angle,  G,  H,  fC,  &c.  in  the  Profile,  draw  EG,  EH,  &c.  cuting 
M  S  in  the  feveral  Points,  g,  h,  k,  &c.  as  in  the  laft  Example. 


Being  thus  prepared,  we  now  proceed  with  the  Reprefentation. 

a  is  the  determined  Angle  of  the  extreme  Moulding;  draw  the  Fillet  a  z  of  the 
upper  Moulding  (which  is  in  the  Pi&ure)  geometrical. 

From  V,  X,  and  Y  (in  the  perlpe&ive  Plan)  draw  perpendicular  Lines  indefi¬ 
nite  ;  which  are  the  Angles  of  the  Ground  Planes*  of  the  whole. 

Then,  from  the  feveral  Angles  H ,  K,  &c.  in  the  perfpe&ive  Plan,  draw  Lines 
perpendicular  ;  and,  from  the  correfponding  parts  on  the  vertical  Se&ion,  M  S, 
draw  Lines  parallel  to  the  Horizon,  cuting  them.  e.  g. 


*  By  Ground  Planes,  here,  is  not  meant  the  real  Ground  or  Floor,  as  defined,  but  the  vertical 
Planes,  from  which  the  whole  Cornice,  &c.  project}  called  foby  Workmen. 

From 
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From  K  draw  a  Perpendicular,  Kc ,  and  from  k  (where  K  E  cut  MS)  draw  ho¬ 
rizontal  Lines  curing  it,  at  c,  the  reprefentation  of  the  external  Angle  of  the  Corona. 

Draw  cC,  cuting  the  Perpendicular  from  L  at  1,  the  internal  Angle  of  the 
Corona  ;  and  from  1,  draw  parallel  Lines,  cuting  the  Perpendicular  from  M  at  m, 
the  other  external  Angle  of  the  fame. 

Then,  from  h  (where  HE  cuts  CM)  draw  horizontal  Lines  cuting  the  Per¬ 
pendicular  from  H  (in  the  Plan)  at  h,  the  reprefentation  of  the  Angle  H. 

Draw  hC  cuting  a  Perpendicular  from  /,  at  j,  and  the  horizontal  Line  j  n  gives 
the  other  external  Angle,  n. 

For  the  Mutules,  draw  a  Perpendicular  from  £,  in  the  Plan  (where  they  would 
meet  if  they  were  continued  to  the  Diagonal'  vf  V)  and  from  i  in  the  Scale  Line, 
MS,  draw  parallel  Lines  cuting  it,  at  f;  which  muft  be  returned  at  all  the  Angles, 
as  if  it  was  a  continued  Facia. 

From  0,  P,  &c.  draw  perpendicular  Lines  cuting  them,  in  the  feveral  Points, 
o ,  &c.  which  are  the  front  Faces  of  the  Mutules.  Draw  r  C,  qC ,  &c.  cuting 

the  horizontal  Line  hh  ;  where  they  fall  againfl  that  Facia. 

In  the  returning  Side,  draw  Perpendiculars  from  £777,  &c.  till  they  cut  fC, 
the  returning  Facia,  and  fo  of  all  the  reft  ;  which  are  beft  defcribed  by  the  Fi¬ 
gure  ;  obferving  that,  if  from  the  feveral  parts,  in  the  firft  or  neareft  front  of  the 
perfpe£live  Plan  (iMV)  perpendicular  lines  be  drawn,  and  from  the  correfpond- 
ing  parts  in  the  Section,  or  Scale  Line, .  M  S,  parallel  Lines  cuting  them  ;  and, 
by  carefully  remarking  the  mitre  Angles  of  each  Member,  on  A  V»,  the  true  per- 
fpedftive  proportions  of  them  are  carried  round  as  many  Breaks,  in  the  Objeft,  as 
are  required;  by  means  of  the  Vanifhing  Point  C  (the  Center)  for  one  return,  the 
other  parallel;  the  Originals  of  them  being,  in  this  Example,  parallel  to  the 
Pidture,  and  the  Objedt  right-angled. 

The  Mouldings  around  the  Mutules  are  determined,  at  their  projedtures,  from 
the  Plan,  above  (at  O,  P,  &c.)  and  the  width,  in  Front,  from  the  Sedtion  of  the 
Pidture,  MS  (at  m)  by  means  of  which,  and  the  Vanilhing  Point  C,  they  are 
very  eafily  continued  around  the  Mutules,  from  one  Angle  to  the  next,  adjoining. 
Firft,  drawing  parallel  Lines,  from  m,  till  they  cut  Perpendiculars  from  0,  P,  &c. 
at  e,f,  &c.  and  j C,  h  C,  &c.  cuting  Perpendiculars  from  J,  at  i  and^' ;  through 
which  they  are  drawn,  parallel,  to  the  Angle  at  k ,  and  from  k  they  are  continued, 
after  the  fame  manner,  around  the  whole. 

Every  thing  being  corredt,  and  very  particular  in  the  Figure,  makes  it  unneceflary 
to  give  a  further  defcription  of  it.  To  defcribe  every  Line  in  the  whole  Procefs, 
would  take  leveral  Pages,  be  extremely  tedious  and  apparently  prolix. 

For  if,  as  I  have  before  obferved,  the  Student  be  not  acquainted  with  Archi¬ 
tecture,  nor  underftands  the  feveral  Parts  of  the  Order,  it  will  be  lmpoftible  for  him 
tofucceed  in  this  Example;  but  if  he  is,  it  will  be  found  fufficiently  intelligible. 

The  Architrave,  of  this  Order,  it  is  needlefs  to  fay  any  thing  about ;  feeing  it 
is  compofed  of  plane  Facias,  only;  projecting,  one  over  another,  like  Steps,  of  dif¬ 
ferent  heights  and  projeCt  u  res,  and  is  managed  in  the  fame  manner  ;  which,  from 
infpedlion  of  the  Figure,  may  readily  be  defcribed. 

The  Frize  and  Triglyphs  have  nothing  difficult  in  them,  efpecially  in  this  Pofi- 
tion.  In  the  parallel  Faces  they  are  geometrically  proportioned  and  fpaced  (Theo.  9. 
Cor.  5)  and  in  the  returning  Side,  their  places  are  determined  from  the  Plan 
above,  or  by  the  10th  Problem;  dividing  the  upper  Line  of  the  Frize,  st,  in  the 
fame  Ratio,  perfpedtively,  as  the  front  Line,  ns,  is  divided,  at  o,  p,  q.  (Prob.  8.) 

At  No.  4,  I  have  given  two  Triglyphs,  more  at  large  ;  in  order,  that  the  Parts 
may  be  more  diftindlly  made  out ;  in  which,  after  dividing  the  front  one,  as  in  the 
Profile,  geometrically,  for  the  flutings  (which  are  right  angled)  the  indented  Angles 
may  be  cbtained,  as  in  the  Plan  ABD,  above;  by  drawing  a  Line  from  each  Angle 
a  and  b ,  to  the  two  Diftance  Points,  if  they  are  within  reach,  cuting  at  c. 
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APPLIED  TO  MOULDINGS. 

Or,  if  one  Diftance  (E)  only  ;  bifed  the  width  of  the  Flute,  at  d,  and  draw 
d  c,  to  the  Center,  cuting  aEatc,  as  before  ;  ef,  &c.  drawn,  to  E,  give  the  reft. 

For  the  Triglyph  in  the  returning  Side  ;  having  drawn  the  front  Line,  ad,  to  its 
.vanifliing  Point,  c  ;  from  each  angle,  b,  &c.  in  the  front  TrigJ.yph,  draw  lines 
to  E,  cuting  ad,  at  b,  c,  and  d. 

Or,  if  it  be  convenient  to  have  the  Diftance. of  the  Eye  on  the  other  Side,  it 
.would  be  better;  draw  ah  parallel  to  AB,  and  take  the  divifions,  from  a,  at  e  f, 
g  and  h,  equal  to  the  geometrical  meafures;  and,  from  them,  draw  Lines  to  the  other 
Diftance,  as  in  the  Figure  (fuppofing  it  within  reach)  which  give  the  'fame  Points, 
more  accurately  defined.  (See  Prob.  8.) 

From  the  feveral  divifions,  on  each  Side,  draw  Lines  perpendicular,  as  in  the 
Figure;  by  which  means,  the  Triglyphs,  X  and  Y,  are  compleated.  The  Perpen¬ 
diculars,  from  c  and  b,  (in  the  Plan,  above)  give  the  indented  Angles  in  the 
front  Triglyph  ;  in  the  other  they  are  not  feen. 

This  operation  is  fuppofed  either  at  the  top  or  bottom  of  the  flutings. 

The  inclined  Lines,  at  the  Top,  are  determined,  truly,  by  drawing  a  Perpendi¬ 
cular  at  the  middle  point,  d,  making  dc  equal  to  half  its  width,  and  drawing  a  line 
to  c,  the  Center,  cuting  the  Perpendicular  from  c ,  at/;  join  af  and  bf 

It  is  unnecefiary  to  be  more  particular,  or  their  vanifliing  Points  may  be  eafily  determined  ;  by  making 
the  fame  Angle  at  the  Eye,  as  the  inclined  Lines  make,  either  with  the  horizontal  or  vertical  Line 
(Prob.  4.)  and  where  it  cuts  a  Line,  paffing  through  E ,  perpendicular  (the  Vanifliing  Line  of  an  inclined 
Face)  is  the  Vanifliing  Point  of  af.  Either  being  found,  determines  the  other  ;  and,  the  inclined  Planes 

/  being  parallel  to  thofe  of  X,  have  the  fame  Vanifliing  Lines,  refpeitively,  palling  through  the 
Eye  in  the  Points  of  Diftance. 

The  Vanifliing  Points  of  the  inclined  Lines,  in  the  front  Triglyph,  vaniflr  below  the  Horizon,  and 
thofe  in  the  returning  one  (Y)  which  are  feen  (at  f,  g,  h)  vanifli  at  the  fame  Diftance  above  it,  at  O. 

Although  this  method  will  feldom  be  praclifed,  yet  I  affirm  it  to  be  the  beft,  being  by  much  the  readied 
and  the  mod:  correft.  Nor,  is  there  any  occafion  to  be  at  the  trouble  of  forming  the  Plan,  to  get  the 
indented  Angle;  for,  the  Flutes  being  proportioned  at  ab  (as  above)  and  the  Vanifliing  Points  determined, 
the  Lines,  17/and  bf,  being  drawn  to  their  refpedtive  vanifliing  Points,  determine  at  the  fame  time,  the 
internal  Angle. 

Li  fflPF  f  V-*  e 

The  Tenia  (V  and  Z)  both  above  and  below,  breaks  regularly  around;  as  it  may 
be  feen,  and  would  be  needlefs  to  explain  ;  fimilar  Subjects  having  fo  frequently 
been  repeated.  Such  minutias  are  beft  deferibed  by  the  Figure,  only,  being  accu¬ 
rately  drawn,  and  well  defined. 

The  Abacus  (W)  which  may  be  fuppofed  over  a  Column,  is  a  Square;  and  the 
entire  Capitals,  over  the  Pflafters,  Y  and  Z,  at  the  internal  and  external  Angles, 
although  they  are  detached  Mouldings,  are  managed  (from  the  Profile)  after  the 
fame  manner  as  if  they  were  continued  ;  their  pedpe&ive  Plans  being  delineated, 
as  above;  from  which,  the  doted  Lines,  correlponding  with  the  Profile  Se&ion, 
(MS)  determine  their  feveral  Angles. 

Method  2nd.  EXAMPLE  XVII. 

How  to  refrefent  the fame  thing  without  having  the  Profile  drawn ,  or  aperfpedllve  Plan, 

Let  AB  be  the  given  height,  which  divide  into  two  Modules,  and  into  Minutes, 
as  before  (the  reft  being  fuppofed  not  drawn,)  The  Scale  (A  M)  of  the  proje&ure 
of  the  Mouldings,  &c.  at  the  top,  is  alfo  neceflary. 

* 

From  a,  the  determined  Angle,  draw  ak  perpendicular,  and  transfer  all  the 
meafures  of  the  feveral  Mouldings,  from  the  Scale,  toak;  at  b,  c,  d,  &c. 

Make  a  a,  ab,  &c.  equal  to  the  feveral  projedtures  MN,  NO,  &c.  and  proceed 
as  in  the  Plan,  above;  drawing  a E  for  the  diagonal  Line  of  the  top  ;  and,  from 
•the  feveral  divifions  a ,  b,  c,  &c.  draw  Lines  to  the  Center  (C)  cuting  the  Diago¬ 
nal,  at  e,  f,  g,  &c.  from  which,  draw  perpendicular  Lines;  and,  from  the  mea- 
lures  on  a  k,  draw  diagonal  Lines,  to  E;  which  give  the  fame  Angles  c,  h,  &c. 
as  before;  from  which  they  are  carried  around  the  feveral  Faces. 
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The  perfpedtive  Plan,  in  this,  is  fuppofed  to  be  formed  on  the  Top  of  the  Cor¬ 
nice,  the  fame  as  above;  and  ftnce  ak  is  the  Interfedtion  of  a  Plane,  palling  thro’ 
the  Diagonal  or  mitre  Angle  ot  the  Cornice  (one  Side,  in  this  Cafe,  being  parallel 
to  the  Pidture)  E ,  the  Diftance  Point,  is  the  vanilhing  Point  of  that  Diagonal, 
confequently,  all  horizontal  Lines,  in  that  Plane  (being  parallel)  vanilh  in  E. 

Wherefore,  a  £,  b  E,  &c.  are  each,  the  indefinite  Reprefentation  of  a  Diago- 
nal  of  a  Square,  in  different  horizontal  Planes,  whofe  Interfedting  Points  are  a,  b, 
&c.  and,  the  diftance  of  each  Angle  from  the  Picture,  is  a  a,  zb,  &c.  which  be¬ 
ing  transfered,  perl'pedtively,  to  the  Diagonal  a g,  each  Angle,  in  its  proper  place, 
will  be  perpendicularly  oppofite  to  the  Points  e,  f  g ,  &c.  as  in  the  Example. 

And  thus  may  the  whole  be  compleated,  when  we  are  a  little  verfed  in  Mould¬ 
ings,  by  transfering  the  meafures,  perfpedlively,  from  one  Diagonal  to  another, 
which  will  be  further  illuftrated  in  the  following  Example. 

EXAMPLE  XVIII. 

How  to  reprefent  a  Cornice  when  it  is  inclined  to  the  Picture,  on  both  Sides. 

If  the  laft  Example  be  tolerably  well  underftood,  in  the  laft  Procefs,  this  will  be  found  eafy,  being 
performed  by  the  fame  means.  It  mult  be  oblbrved,  that  the  firft  Method,  refpe&ing  the  Profile,  cannot 
be  applied  here,  nor  in  any  Cafe;  but  when  the  Mouldings  are  parallel  to  the  Pi&ure.  The  extra  Plan 
may  be  ufed  in  all  Pofitions;  but  I  fhall  in  the  following  Examples,  do  without;  as  it  is  only  fuppofing 
the  Plan  formed  at  the  Top,  from  which  the  Perpendiculars  are  drawn,  and  the  feveral  Angles  of  the 
Facias  and  Fillets  determined. 

Let  AEBbea  Profile  of  the  Cornice,  to  be  drawn,  and  AC  the  Side  of  one 
Plane,  on  which  it  is  to  be  projedled. 

ML  is  the  Horizontal  Line,  S  is  the  Center  of  the  Picture,  and  L  the  Vanifh- 
ing  Point  of  AC;  which  is  fuppofed  the  upper  edge  of  the  Plane  from  which  the 
Cornice  is  to  project.  Let  the  Top  be  fuppoled  a  Square. 

S  being  the  Center  of  the  Pidlure,  and  L  the  Vanilhing  Point  of  one  Side  of  a 
Right  Angle  (the  Diftance  of  the  Pidture  being  known)  find  M  the  Vanilhing 
Point  of  the  other  Side  ;  by  Prob.  12.  SM  is  a  third  Proportional  to  SL  and  the 
Diftance  of  the  Pidture  (found  by  Prob.  32,  Geo.) 

Alio,  find  N  the  Vanilhing  Point  of  the  Diagonal ;  by  making  MN  to  NL  as 
one  Side  of  the  Triangle  (whofe  Perpendicular,  at  S,  is  the  Diftance  of  the  Pic¬ 
ture)  to  the  other.  As  N*  or  O  (Fig.  51.)  GN,  or  EO  bifedting  the  Angle 
FGH,.or  AEB. 

Draw  AM  and  CM,  and  cuting  CM  at  K;  draw  L K,  till  it  cuts  AM  at  D. 

ACKD  is  the  Top,  of  a  fquare  Prifm,  from  which  the  Mouldings  project 

From  each  Angle,  A ,  C,  and  D,  draw  perpendicular  Lines,  which  reprefent  the 
Corners  of  the  Prifm;  the  Profile  being  proportioned  to  the  neareft,  AB. 

From  B  ( AB  being  equal  to  AB)  draw  J3L  and  J5M,  cuting  the  Perpendicu¬ 
lars,  from  C  and  D ,  at  G  and  H.  ACGB  and  ADHB  are  the  Grounds  or  Seats 
of  the  Cornice  on  the  two  Planes,  which  are  feen. 

The  Projedture  of  the  Cornice,  around  the  Prifm,  is  next  to  be  determined. 

Draw  the  Diagonal  DC,  and  produce  it  both  ways ;  alfo,  produce  N  A  indefi¬ 
nite,  and  draw  Ak  parallel  to  the  Horizon;  on  which,  take  the  diagonal  pro- 
jedtures  of  the  Cornice,  as  on  A  K,  in  the  Profile. 

f  EK  being  made  equal  and  perpendicular  to  AE;  confequently,  AK,  the  Diagonal  of  the  Square 
AJKE,  of  the  projedture  AE,  is  the  mitre  Angle  of  a  Right  Angle,  for  the  Cornice  AEB. 

From  the  feveral  Projedtu res,  C,  D,  &c.  drawCG  and  DF,  parallel  to  AB, 
and  produce  them  to  the  Diagonal,  cuting  it  in  PI  and  I. 

Make  Ah,  hi,  and  ik  refpedtively  equal  to  AH,  HI  and  IK;  and  having 
made  N  O  equal  to  the  Diftance  of  the  Vanilhing  Point  N,  of  the  Diagonal,  draw 
Oh,  Oi,  and  Ok,. till  they  cut  N  A,  produced,  at  h ,  /,  and  E;  from  all  which, 

draw 
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draw  Lines  to  both  Vani thing  Points,  L  and  M,  cuting  the  other  Diamnal  r  n 

SEe  Vi  u-  is%nt  ‘r  L 

biffing  .hetigh^l’nl^;  °P>are-  ^.»f  •  Line 

a  Square,  C D ,  produced,  would  not  be  the  Mitre  of  the  other  Anode  °r  if ^  C  e.^an°*e’  ^ut»  l£  be  not 
neither  would  EN  pafs  through  the  oppofite  An2le  or  M.tre  5  2  ruld  not  bife£t  them  1 

of  both,  becaufe  they  would  ftill  be  parallel.  The  others  are  alfo’nJrall  1  W°j  b%the  Vaniftmg  Point 
the  fame  Vanifliing  Point  j  which,  Ling  much  indtned,  ^  have 

I  Havmg  fhewn  how  the  Mouldings  are  projeded  forward,  on  the  Diagonal  AE  »  A 
and  transfered  to  the  other  D.agonal ;  fuppofe  No.  2  the  fame  thing  Swd  in  ^  ** 
the  fame  manner;  being  diverted  of  feveral  preparatory  Lines  which’  lnP  fu  No.  2. 
render  the  Work  confufed,  and  are  fuppofed^o  be  rubTd  out  ’ 

n  B,  take  r?,  b,  and  c ,  equal  to  the  feveral  heights  of  the  Moulding  af. 
a,  b,  and  c,  in  the  Profile)  and,  fipm  N,  project  them  (as  Nr?,  &c.)  till  fhey  cut 

ft  K 

.  at  o,  p,  q,  &c.  which  compleat  the  Facias  and  fmall  Fillets ;  and  there  re 
mams  only,  to  join  them  by  curved  Lines,  of  the  fame  kind  as  in  the  Profile. 

f  au  e,  the  1  lane  of  that  Diagonal  is  nearer  to  a  coincidence  with  the  Eye  •  for  if  it  be  in  rhp  Pi  I 
i  (however  fituated)  they  are  Right  Lines  ^  *  t  it  be  m  the  Plane 

l^B^^SSsOSSXSS:  fiSfetittaS 

I  I  r/i?,'  in  theProfiI'-  The  PiauA  cuts  the  pW  erf  the “op i“ef  * 

In  which  Cafe,  if  A B  be  fuppofed  in  the  Pi£fure  cu  F  j  „  P  in,  6  r* 

ire  feftions  of  the  Mouldings  by  the  Picture  •  and’  the  whole  efvS  of  th"  r  s  °"  . tlie  ot!'irr. 

1  fide  of  the  Piaure,  is  projeited,  to  the  Piaure  jff.S  rVor  Cd  Hr  b""S  0,1  th,s 

through  the  mitre  Angles;  and,  j  Urn  is  a  Section  perpendicular ^to^he  Pla^e^OTsf  61,003 

IIf^hat  ^  hayeadvanced  be  well  underftood,  all  t*hat  follows,  refpe&ing  right-lined 
i  ^ouldings,  will  be  eafy  and  intelligible,  almofl:  from  infpeflion  of  the  Figures. 

example  XIX. 

Howto  reprefent  an  Entablature  with  Modilions  in  the  Cornice, ,  obliquely  fituated  to  the 

P idiure ,  having  internal  and  external  Angles. 

I^ABC  is  Ae^^etricalProfi'e  of  the  Cornice;  F  is  the  front  of  a  Modilion,  K!_  go, 
and  FG  is  its  Profile.  CD  is  theFnze,  and  DE  the  Architrave;  with  two  Facias!  *S"  ' 

In  this  Example,  I  fhall  fuppofe  the  whole  Cornice  to  be  beyond  the  Piflure 
and  touching  it  at  the  Angle  A.  * 

APG ^is  the  Interfeaion  of  the  plane  of  the  top,  HL  is  the  horizontal  Va- 
fltihing  Line,  C  is  its  Center,  and  CE  the  Diflanceof  the  Pidlure.  H  and  L  are 

Xe  “inS  PointS  of  the  SIdes ;  i*  e-  of  the  horizontal  Lines  of  the  Mouldino-s  ; 

M  and  N  are  the  Diftances  of  thofe  Vanilhing  Points,  for  proportioning  Lines 
which  vamfii  in  them,  refpedively ;  and  O  is  the  Vanifliing  Point  of  the  Diagonal, 
bifeamg  the  Angle,  HEL,  made  by  the  Radials  of  the  Sides. 

Draw  the  vertical  Interfeaion,  AE ,  of  the  diagonal  Plane,  pafling  through  the 
nutre  Angle ;  and,  transfer  all  the  meafures  of  the  heights  of  the  Mouldings, 
om  the  Profile,  to  c,  d,  &c.  equal  Be,  cd,  &c.  alfo,  their  projeaures,  to 
| A  £B.  equal  Aa,  a  b,  and  bB.  ' 
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Plate XI X.  Draw  AJ-jy  indefinite;  and  from  all  the  Points  a,  b,  &c.  draw  Lines  to  N, 
curing  AL.  at  1,  2,  3;  from  which,  draw  Lines  to  H,  cuting  a  Diagonal,  AO, 
at/,  g,  &c.  the  perfpedive  Seats  of  the  proje&ures ;  i.  e.  of  the  mitre  Angles 
of  the  Corona,  K,  and  the  Facia  at  F,  in  the  Profile. 

From  the  feveral  Angles,  k,  1,  &c.  obtained,  as  in  the  foregoing  Examples, 
draw  Lines  to  both  Vanifhing  Points,  H  and  L,  indefinite;  and  proportion  them 
to  their  refpedive  lengths,  by  means  of  the  Diftances,  M,  and  N,  refpedively, 
of  thofe  Vanifhing  Points. 

The  length  being  determined,  according  to  the  number  of  Mod  lions,  con¬ 
tained,  or  otherwise;  make  AD,  equal  to  the  firft  break,  and  draw  D  N,  cuting 
Jl L  at  f,  the  internal  Angle;  and  draw  fO,  the  Diagonal  Line  of  that  Angle, 
in  the  plane  of  the  Top;  indefinite. 

Draw  bL,  cuting  that  Diagonal,  at  g;  from  which,  draw  a  Perpendicular; 
and  c  L  cuting  it  at  e,  and  join  ef ;  the  Diagonal  of  the  Projedure. 

Draw  He,  Hf,  and  Hg,  indefinite;  and,  make  f F  to  reprefent  a  Line  in 
the  proportion  of  the  Original,  offFto^f;  (by  Prob.  10)  or,  draw  M  f ,  and 
produce  it  to  the  Interfedion,  at  B ;  make  B  F  to  AD  in  that  proportion,  and 
draw  F  M,  cuting  H  f  produced,  at  F.  (Prob.  17.) 

D  raw  F O,  cuting  Hg,  produced,  at  h  ;  from  which,  draw  a  Perpendicular, 
cuting  H  e,  produced,  at  i ;  and  draw  F  L,  h  L,  and  i  L,  indefinite. 

Produce  N  F  to  the  Interfedion,  and  make  FG  equal  to  the  length  of  the  front 
Line  of  the  Cornice  ;  draw  GN,  cuting  F L  at  m  ;  and,  G  6  being  made  equal  to 
the  projedure  of  the  Cornice  (A  B,  in  the  Profile)  draw  6  N,  cuting  JFL  at  11; 
and  n  H,  cuting  h  L,  at  p  ;  from  which,  draw  a  Perpendicular,  cuting  i  L  at  q. 

Fig.  88.  Thus,  are  all  the  Angles  at  the  top  and  bottom  of  the  Cornice  obtained;  and, 
having  fet  off  the  meafure  of  the  upper  Fillet,  at  Ay  let  it  be  continued  around, 
by  means  of  the  Vanifhing  Points  H  and  L  ;  then  draw  diagonal  Lines,  Fi,  and 
m  q,  by  which  the  Mouldings  are  all  determined  (as  at  A  C  in  the  Profile)  having, 
before,  obtained  their  places  on  the  diagonal  Line,  A  c,  at  the  firft  Angle. 

The  perpendicular  Lines  of  the  Corona  fall  below  it,  from  the  Point  where 
they  are  cut  by  the  upper  Line  of  the  fame,  at  k. 

On  the  returning  Side,  on  the  left  hand,  the  Cornice  is  fuppofed  to  fall  again!!, 
or  is  cut  oft  by  a  Plane,  parallel  to  the  front  Planes,  and  consequently  has  not 
a  mitre  Angle. 

Draw  A  H,  indefinite;  make  A  a  reprefent  a  lfength  equal  to  what  the  whole  *' 
projeds  from  the  Plane  (by  means  of  Af,  Prob.  10  ;  or,  by  its  meafure,  Pr.  17.) 

Draw  aL  and  b  H  cuting  at  r;  from  which,  draw  a  Perpendicular. 

Draw  cH  cuting  it  at  d,  and  draw  ad,  which  will  terminate  all  the  Mould¬ 
ings  ;  as  the  diagonal  Lines  determine  the  mitre  Angles ;  by  drawing  Lines  from 
every  Angle,  on  Ac,  to  the  Vanifhing  Point  H. 

The  Architrave,  E,  H,  I,  K,  being  compofed  of  plane  Facias,  with  one  Mould-  j 
ing,  only,  on  each  Face,  needs  no  particular  defcription. 

/  #  *  *  *  '  Jjl 

The  Modilions  are  determined,  in  the  fame  manner,  as  the  Mutules,  in  Ex.  16. 

Make  Ag,  on  the  Interfedion,  A  F,  equal  to  Ag,  in  the  Profile,  and  draw  gN#  ' 
cuting  AD,  at  o,  and  draw  oH  cuting  the  Diagonal  AO,  at//  and,  from  f, 
draw  a  Perpendicular,  giving  the  mitre  Angle,  S,  of  the  front  Planes,  of  the  Modi-  j 
lions.  Let  it  be  continued  around  the  feveral  Breaks  (as  the  Corona)  in  Pencil-Lines. 

Draw  /L,  cuting  the  next  Diagonal,  at  /.  fl  is  the  Seat,  on  the  top,  of  the 
front  of  the  Modilions  on  that  Side ;  which  may  be  continued  around,  from  one 
Diagonal  to  the  other,  by  means  of  the  Vanifhing  Points  H  and  L. 

Make  Ab  equal  to  A b,  in  the  Profile,  and  draw  bN,  cuting  AD  at  2;  and 
draw  2  H,  cuting/'/  at  h.  From  N,  projed  the  Point  h  to  the  Interfedion,  at  i  ; 
and  make  //,//,  j  k,  &c.  refpedively  equal  to  the  width  of  the  Modilions,  and  to 
the  fpace  between  them,  alternately,  as  often  as  is  requifite ;  from  all  which,  draw 
Lines  to  the  Point  N,  cuting  the  Seat,  fl,  in  their  perfpedive  widths,  at  m,  n ,  &c. 
from  which,  draw  Perpendiculars,  giving  the  feveral  Fronts,  x,  X,  as  in  the  Figure. 

1  The 


'Sea.  VII. 


APPLIED  TO  MOULDINGS,  &c. 

The  Modilions  yy  and  zz,  in  the  returning  Side  and  Front,  are  determined 
after  the  fame  manner,  viz.  thofe  in  the  Side,  y,  y,  and  alfo  v,  v,  by  means  of 
‘the  Point  M,  and  the  front  ones,  z,  z,  by  the  Point  N  ;  their  meafures  being  fet 
lOifat  i,  2,  3,  &c.  on  the  Interfeaion  of  the  Top,  as  thofe  at  x. 

Having  thus  obtained  the  Fronts,  draw  Lines  to  the  refpedive  Vanifhing  Points 
H  and  L,  till  they  cut  the  Plane  from  which  they  projed  ;  and,  having  drawn 
(Right. Lines  for  the  edge  underneath,  firft,  the  curved  Lines  may  be  drawn  by 
;hand,  as  in  the  Figure,  regarding  the  different  appearance  of  each,  as  they  recede. 

If  the  Parts  are  large,  and  require  to  be  accurately  projected,  the  Moulding, 
-around  the  Modilions,  may  be  managed  the  fame  as  in  the  laff  Example,  by  a  per¬ 
spective  Plan,  above  the  Cornice.  But,  a  judicious  Perfon  will  fave  that  unne- 
eceflary  trouble  j  for,  having  obtained  their  mitre  Angles,  as  at  s,  t,  u,  &c.  the 
; front  Moulding  being  drawn,  as  any  other  continued  Moulding,  they  may  he  re- 
'•  turned  at  the  tides,  and  meet  the  inner  Moulding,  fufficiently  corred  without  the 
?trouble  of  planing  them. 


In  this  Example,  there  is  all  the  variety  that  is  requilite  for  fuch Cornices  ;  but, 
•  as  the  Corinthian  Modilion  may,  to  fome,  appear  more  difficult  than  the  Ionic,  I 
hhallgive  a  fpecimen  how  it  may  be  delineated,  as  briefly  as  poffible. 


In  the  following  Leffon,  Ifhall  not  deferibe,  over  again,  how  the  Mouldings  are 
?to  be  drawn;  and,  I  have  (in  order  to  have  the  Modilions  larger)  omited  the  upper 
Mouldings  of  the  Cornice,  and  the  Corona  ;  having  retained  only  the  Planceer.; 
■which  I  ffiall  confider  as  the  Plane,  on  which  the  Modilions  are  feated,  and  AB 
;the  Interfering  Line  of  that  Plane. 

The  Vanishing  Points,  Hand  L,  are  alfo  the  Vanifhing  Points  of  this  Figure  ; 
Jthe  Center  or  Point  of  view  is  at  S,  and  the  Diftance  is  E  S. 

Draw  the  vertical  Interfedion  of  the  Diagonal,  A  F;  and,  by  a  geometrical 
.■Scale  of  the  Proportions,  fet  off  the  heights  of  the  Modillions  and  Mouldings  at 
-tf,  by  &c.  alfo,  make  ab,  be,  &c.  equal  to  the  width  of  the  Modilions  and  fpaces 
^between;  and  transfer  them,  by  means  of  the  Point  P  (the  diflance  of  the  Va- 
miffiing  Point  H)  to  AB  (the  firft  doted  Line)  which  is  the  Seat  of  the  fronts 
•of  the  Modillions;  and  finilh  the  fquare  Blocks  efgh,  &c.  which  enelofe  the  Mo¬ 
dillions,  as  in  the  former  Example.;  by  which  means,  they  are  truly  proportioned, 
-perfpeftively,  as  in  the  Figure,  which  wmuld  otherwife,  be  fomewhat  difficult. 

In  the  fide,  of  each  Block,  muff  be  drawn,  by  hand,  the  Profile  of  the  Mo- 
dill  ion,  perfpedively,  as  it  is  reprefented  at  X  (the  geometrical  Profile)  according 
.as  they  are  contracted,  or  obliquely  fituated  to  the  Eye. 

In  the  Front,  of  each,  is  alfo  defcribed  the  end  of  the  Scroll,  and  of  the  Leaf. 
}\n  ffiort,  having  firft  obtained  the  Blocks  or  Cafes  which  contain  them,  the  reft 
tmuft  be  delineated  by  a  judicious  hand  and  Eye;  for  fuch  Figures  will  baffle  all 
Rules,  nor  is  it  poffible  tofubjed  them  to  any,  by  which  they  may  with  greater 
.certainty  be  defcribed;  except  the  Profile,  in  the  fide  of  each,  as  the  Trufs  in  the 
next  Example  (No.  2)  which  is  a  fimilar  kind  of  Figure. 

The  Moulding  breaking  around  the  Modillions,  is  firft  defcribed  as  other  conti¬ 
nued  Mouldings,  at  the  front,  on  which  their  mitre  Angles  are  obtained,  from  the 
ilnterfedion  AB;  the  meafures,  on  which,  not  being  equal,  cn  bothfides,  is  owing 
sto  the:  front  Lines  of  the  Fillets,  being  in  another  Plane,  (landing  .forwarder  than 
.'the  front  of  the  Modillions. 

The  Dentils  have  nothing  particular  in  them ;  the  proportion  being  known,  of 
’their  width  and  fpaces  between  ;  a  Right  Line  drawn  through  either  Corner,  as  fg, 
.parallel  to  the  Interfedion,  being  divided  in  the  Ratio,  and  Lines  drawn  to  any 
Point,  G,  in  the  Vaniffling  Line,  according  as  the  meafures  are  taken,  greater  or 
•lefs,  will  give  their  meafures  perfpedively  (as  by  Prob.  8)  but,  their  true  meafures 
'Can  only  be  applied,  at  the  Interfedion  of  the  Plane  they  are  in,  with  the  Pi  dure 
((drawn  through  C)  andprojeded,  by  means  of  Vifual  Rays,  to  the  Eye,  at  P. 


Fig.  88. 
No.  2. 
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B  X.  A  M  P  E  E  XX. 

How  to  reprefent  a  Door  Hcady  with  a  Pediment r  fupported  by  Prujfes  cr  Conjvlc s. 
‘Fig.  89.  Let  A  be  the  determined  Angle,  of  the  Cornice  of  the  Object,  in  the  Picture. 


At  No-.  1.  is  the  true  geometrical  proportion  of  the  whole,  in  Front. 

Through  A,  draw  A B  perpendicular,  the  vertical  Seftion  of  a  diagonal  Plane,, 
palling  through  the  mitre  Angle,  whole  Vanifhing  Point  is  G*f\  H  and  L  are  the: 
Vanifhing  Points  of  the  front  and  fide  Lines,  which  are  horizontal;  S  is  the  Cen¬ 
ter  of  the  PiOture,  and  SE  its  Diftance;  I  and  K are  the  -Di  fiance  Points  of  each, 
.respectively,  for  proport  ontng  Lines  which  .vanifh  in  them  J ;  EG  bifeCts  the  Angle- 
HEL;  conf.  G  is  the  Vanilhing  Point  of  horizontal,  diagonal  Lines.  (J?r.  21..). 

Thefe  tilings,  here  p-emifed  or  given,  are  fuppofed  to.  be  found  and  determined,  from  the  known  ,pofi- 
t  'ort  amd  iituation  of  the  Object,  as  in  the  former  Examples.  (See  Prob.  12.) 

All  the  msafures,  from  the  Profile,  are  produced,  or  applied  to  the  InterfeCtion* 
A  B;  and,  by  means  of  the  Diagonal  AG,  the  mitre  Angle  of  each  Moulding 
;i's  obtained,  as  in  the  foregoing  Examples. 

To  determine  the  break: ngs  of  the  Mouldings  around  the  Trudies,  draw  a  D,  the 
‘InterfeCtion  of  the  Plane  they  are  in,  above  the  Cimma  reverfa  ;  and,  by  means  of 
'the  Point  I,  project  rhe  Point  a  to-  that  InterfeCtion,  at  a. 

Make  a  b,  be,  and  c  D,  refpeCtively,  equal  to  the  Breaks,  and  to  the  opening 
ft>etween  them,  geometrical  (as  at  v  u.  No.  1.)  arid  draw  b  I,  c  I,  &c.  cuting  a  L, 
at  b ,  c ,  and  r/,  their  perlpeCbve  Proportions. 

Draw  t  H;  indefinite;  and  by  means  of  the  Point  K  (the  Drfhmce  Point  of  H) 
q)ioje6t  the  Point  r  to  the  InterfeRion,  at  d. 

Make  de  equal  to- the  returning  Side,  and  draw  e  K,  cuting  rH,  ate;  and, 
through  e,  draw  L  e,  cuting  bH  ;  which  determine  a!ll  the  mitre  Angles. 

The  Mouldings  are  described,  or  delineated,  as  in  the  Jaft  ‘Examples. 

To  determine  the  proportion  of  the  Trufs,  or  Confole-;  of  which  X  is  the  Pro- 
Ale,  and  Z' the  Front  (No.  1.)  Through  D,  draw  a  horizontal  Line,  D  F,  and 
.produce-  Bf  (from  H)  to  that  InterfeCtion,  cuting  it,  at  h. 

Draw  ho,  perpendicular;  -and,  from  h,  let  otf,  geometrically,,  all  the  propor¬ 
tions  of  the  Tnils,  at  i,  k,  &c,  in  relpeCt  of  its  height  (as  in  the  Profile  at  X)  from 
which,  draw  Lines  to  H,  cuting  /Vr,  at  k,  /,  m ,  &c.  from  which  they  are  transferee! 
'to-'the -other  fide,  by  the  Vanilhing  Point  L,  at  vt  1 /,  .v<;-  and,  by  the  Point  H, 
-projected  forward  ;  which  proportions  the  heights  in  the  other  Trufs. 

The  geometrical  projeCtures  are  perlpeCtiveiy  proportioned,  in  the  lame  manner 
as  the  returning  Moulding,  at  ce,  by  projecting  the  Pointy* (from  K)  to  the  Inter¬ 
section  DF,  at  i,  and  making  1,  2,  3,  equal  to  the  projeCtures  m  the  Profile  .; 
from  which,  draw  Lines-to  K,  cuting  Ii  H  at  /a,  &c.  and  from  them,  draw 
•perpendicular  Lines ;  by  which  means,  finding  as.  many  Pointsas  are  ueceflary„ 
sthe  true  perfpeCtive  form  may  be  determined. 

At  No.  2,  is  fhewn  (more  at  large)  -how  the  Tru-ls  is  deferibed,  having  all  the 
fame  Letters  of  reference  ;  and,  in  proportion  to  the  other,  as  3  to  2. 

If  the  width  be  not  already,  determined,  by  the  Mouldings,,  draw  I  h,  rill  it 
«cuts  the  InterfeCtion,  D  F,  at  f.  H,  I,  K,  aad  L  (No.  2j)  are  fuppofed  to  be  the 
Vanifhing  Points,  in  the  Horizontal  Line,  anfwei.ing  to  thole  below. 

Make  th  equal  to  the  width  of  the  Trufs,  and  draw  hi,  cuting  hB  at  /. 

In  the  ..Profile  (No.  1)  take  as  many  Points^  in  the  Curve  (1,  2,  3,  4)  as  are 
meceffar.y  ;  from  which-,  draw  lines,  parallel  to  the  Horizon,  cuting  ho,  at  i,  k, 
jl,  and  ni;  and ailfp  perpendicular.  Let  thofe  meafiires  be  transfered  to  ho  (No.  2) 
.2 ?  from 
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-•  ‘from  which  draw  lines  to  the  Vanifhing  Point  H  ;  and,  having  proportioned  fh » 
?perfpe<ftively,  as  fh  (No*  a) -by  the  Jnttrfedfcioa  DF-  (where-,  their  geometrical  pro¬ 
portions  are  transferee!,  at  j,  2,  3)  draw  perpendicular  lines  from  the  divitions  on 
^c.uting  the  Lines  from  i,  k,  &c.  relpecLvely,  .at  2,  3,  and  4,  through 
which,  a  Curve  being  deferibed  will  reprefent  the  out-line  of  the  Confole. 

From  1,  2,  &c.  thus  obtained,  draw  Lines  to  L  ;  by  which  means,  the  exterior 
Curve  may  be:  deferibed,  .as-  in  the  Figure;  and,  aifo,  transferee!  to  the  other 
Confole,  which  mud  be  deferibed  after  the  fame  manner. 

To  determine  the  Pediment.  Having  obtained  the  Angle.fi,  its  perfpe&ive  fenPtK 
(Prob.  j  7 )  equal  twice  A  A,  geometrical ;  at  I  (the  didance  of  the  Eye  from  the 
Vanifhing  Point  L)  make  the  Angle,  LIV,  equal  to  the  Angle  of  the  Pediment, 
cuting  VL  (the  Vanilhing-Line  of  the  front  Planes,  Prob.  q)  at  V,  and  let  off  an 
equal  Di dance  on  the  other  fide  L  ;  From  which  Points,  Lines  drawn  through  A 
'  .and  R,  determine  the  middle,  at  C;  all  .the  Mouldings  vanifti  in  t hale. Points; 

The  height  and  true  pitch,  or  inclination,  may  be  thus  determined.. 

Make  BE  equal  yfB  ;  i.e.  make  AE  equal  to  twice  the  height  of  the  Pedi- 
•ment.  Draw  BF  alfo  perpendicular,  and  draw  E  L,_  cuting  it  at  F. 

Draw  A?  and  BE,  interfering  at  C;  ACB  is  the*  true  perfpe&ive  outline. 

Or,  having  bife&ed  AB,  perfpe&ively  at  G  (by  Prob.  8)  draw  a  Perpendicular-, 
and,  from  B,  draw  BL,  cuting  it,  at  Cas  before  ;  and  draw  A  C  and  BC. 

From  all  the  Mouldings  at  B  C,  draw  ’Lines  to  the  Vanifh'ng  Point  L,. 
cuting  CG ;  and  the  projeaures  of  the  Mouldings  being  alfo  perfpeftively  propor¬ 
tioned,  on  CH,  at  r,  s,  t  ;  perpendicular  Lines,,  from  them,  will  cut  others  cor- 
refponding,  fiom  CG,  drawn  to  H,  in  the  true  mitre  Angles;  and,  from  thole 
Angles,  draw  Lines  to  both  'Vanifhing  Points  (V)  of  the  Pediment,  which  will 
give  all  the  Mouldings,  with  accuracy,  beyond'auy  other  method  whatever. 

The  horizontal  width  of  the  Frize  and  Architrave,  are  proportioned  to  tho 
I'Trufs  and  Mouldings,  on  fn-,  by  drawing  Lines  to  L;  the  perpendicular  widths 
of  the  Architrave  (being  parallel  to  the  Pifture)  and  the  opening  of  the  Door,  by 
the  Vanifhing  Points  of  the  Diagonal's  of  a  Square  (as  at  Y)  in  the  Vanifhing  Line 
V  L  of  that  Plane;  regard  being  had  to  the  proje&ure  of  the  Mouldings  (See  Pr.  26.) 
The  recefs  of  t'he  Door,  pq,  is  determined  (by  Prob.  10)  by  its  width,  mp. 
'Produce  the  Radial  LE;  make  EM  equal  to  the  width,  and  EN  to  the  recefs  ; 
or,  make  EM  and  EN,  in  the  ratio  of  one  to  the  other. 

Join  MN,  and  draw  EO  parallel  to  MN.  O  is  the  Vanifhing  Point  of  a  Dia¬ 
gonal  of  the  Soffit,  or  head  of  the  Door  Cafe  ;  and  mO  being  drawn,  cuts  pH 
at  q,  as  required.  The  reft  is  obvious,,  from  the  Figure.. 

This  Method,  when  it  rs  applicable,  is  preferable  to  any  other;  for,  having;  obtained ‘the  true  proportion 
of  one  Line-  (mp)  in  any  Plane,  any  other  Line  (pq)  in  that  Plane  is  eaftly  determined,  by  the  10th. 
Problem.  Indeed,  it  may  always  he  applicable,(prov ided,  tha  Diagonal  Line  mq  (i.  e.  MN)  be  not  very 
oblique  to  the  PiAure  ;  and  confequently,  its  Vanifhing  Point  (O)  very  remote  ;  for,  if  the  whole  Dis¬ 
tance  (SE)  cannot  be  ufed,  half,  or  any  other  portion,  may  be  taken.,  with  equal  propriety  ;  and  the 
\Pomt,  'G,  a feertained  the  very  fame  (by  Prob.  12.) 

Othenvife;  if  no  Line,.  in  the. fame  Plane,  be  found  or  determined,  there  is  hut  one-general  Method.'; 
■which  was  applied,  to  proportion  the  return  of  the  Moulding  ce,  or  the  front  Line  at  b,  c,  and  d ,  viz. 
-by  the  true  meafuie  applied  to  the  Interfection  of  the  Plane  it  is  in  (Prob.  17)  which  being  frequently 
ufed,  would  be  needlefs  to  repeat;  particular  regard  being  bad  to  the  time  Interfedtion  of  either  Plane, 
mpq,  of  the  Soffit  (which  is  horizontal)  or  of  the  vertical  Plane,  W,  of  the  Doorjamb. 

For,  fince  pq  is  the  common  fedlion  of  both  Planes,  it  is  confequently  in  both  ;  and  therefore,  either 
linterfectiort  will  anfwer  the  fame  purpofe. 

•PQjs  the  Interfe&ion  of  the  horizoataL.Piane  mpq;  its  true  Diftance,  from  any  other,  being  known, 
•equal  DQ_;  a  Line  drawn  through  Q,  parallel  to  the  Horizon,  is  its  InterfeAion  with,  the- Pi&ure ;  for, 
all  parallel  Planes  have  parallel  Interfe&ions  (S.  7.  El.)  And,  if  H  p  be  produced,  till,  it.  cuts  PQ ; 
a  Line  drawn  through  P,  perpendicular,  is  the  Interfecfion  of  the  vertical  Plane  W. 

For,  pq  cuts  the  Picture  at  B  ;  therefore,  P  is  its  interfering  Point  (Def.  K)  confequently,  PR  is. 
imexfectisn  of  the  vertical  Plane,,  W,, that  Line  is  in  (Prob.  3,),  and,  P  Qjft  the  horizontal  Plane,  mq. 
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Fig.  90.  EXAMPLE  XXI. 

Hew  to  delineate  a  Block-Cornice ,  and  to  break  the  fame ,  or  any  other ,  around  a  Bow 

Window  ;  which  is  half  a  hexagonal  Prifni. 

HL  is  the  Horizontal  vanifhing  Line,  C  the  Center  of  the  Picture,  and  CE  is 
its  Diftance  ;  H  is  the  vaniihing  Point  of  the  Front  of  the  Bow,  and  L  of  the  Side 
of  the  Building,  at  right  angles  with  it. 

Draw  EH  and  EL  making  a  Right  Angle  (HEL)  and,  with  any  Radius,  on 
E ,  deferibe  an  Ark,  x,  jy,  z,  cutingEH,  at  x. 

Make  xy  and  y%  each  equal  to  Eat;  and  draw  Ey,  cuting  the  Horizontal 
Line,  at  M  ;  and  Ez,  which,  would  cut  it,  if  produced  ;  M,  and  N  (the  fuppofed 
Point  where  Ez  would  cut  HL,  produced)  are  the  vanifhing  Points  of  the  Sides 
and  Diagonals  of  the  Hexagon. 

Bifedt  the  Angle  v  E*,-  (i.e.  HEL)  at  «,  and  draw  E u,  to  P;  which  is  the 
Vaniihing  Point  of  the  Diagonal  of  the  Right  Angle. 

Let  AD  be  the  Interfedlion,  of  the  neareft  Angle  of  the  Objedl,  with  the  Pic¬ 
ture;  and  A  the  determined  height  of  that  Corner;  let  A  a  be  the  height  of  a  Plinth, 
above  the  Cornice;  and  ab  the  height  of  the  Cornice,  of  which,  X  is  the  Profile. 

The  Dimeniions  of  the  Bow  window,  and  other  parts  of  the  Building,  being 
known,  it  would  almoft  be  fuperfluous  to  deferibe  how  it  is  to  be  determined  in 
Peifpedlive;  fufficient  inftrudlions  for  that  purpofe  are  contained  in  the  4th  and  5th 
Examples.  However,  as  the  application  of  them  to  real  Objedls,  may  not,  to 
fome,  be  familiar,  1  (hall,  briefly,  deferibe  it. 

At  No.  1.  is  a  Plan  of  the  Window,  to  a  Scale  of  half  the  meafures  applied  in 
delineating  ;  and  about  one  fixtieth  part  of  the  real  ObjedL 

ak  is  the  pofltion  of  the  Pidture,  applied  clofe  to  the  Angle  a,  and  cuting  the 
Building  at  the  Angle  c  ;  wherefore,  great  part  of  the  Cornice  is  projedled  to  the 
Pidture,  feeing  it  is  On  this  fide,  ak. 

Draw  A  F  the  Interfedlion  of  the  Plane  of  the  Top,  parallel  to  the  Horizontal 
Line ;  make  HD  equal  to  E  H  (the  Diftance  of  the  Vaniihing  Point  H)  and  draw 
A  H  and  A  L  indefinite. 

Make  AB  equal  to  the  Ihort  returning  Plane  (V)  which  is  at  right  angles  with 
V/,  the  long  fide  of  the  Building  (ah,  continued)  i.e.  make  A  B  equal  twice  ab 
in  the  Plan,  and  draw  BD,  cuting  AH,  at  B. 

Draw  N  B  indefinite  (Prob.  13)  and  having  found  the  point  P,  the  diftance  of  N 
(by  Pr.  12)  draw  P  B  to  the  Interfedlion  AF,  cuting  it  at  G. 

Make  Ge,  on  the  Interfedlion  AF,  equal  to  twice  be  (No.  1)  and  draw  P e9 
cuting  N B  at  C *.  Draw  CH,  indefinite;  and  draw  CD  cuting  AF  at  d; 
make  dF  equal  to  Ge  (i.e.  to  the  Front)  and  draw  FD,  cuting  CH  at  D. 

From  all  the  Angles,  A,  C,  and  D,  draw  Perpendiculars,  which  give  all  the 
Faces  of  the  Prifm,  that  can  be  feen  (Y,  and  Z)  i.e.  be,  and  cd  (No.  1.) 

As,thereis  not  room,  on  the  Interfedlion,  to  fet  off  the  whole  meafure  of  the  Plane 
W  (equal  four  times  ah,  No.  1)  take  AG  a  third  part  of  it,  and  L  E  one  third  of 
EL,  and  draw  G£,  cuting  AL  at  H;  from  which  draw  a  Perpendicular. 

Thus,  having  determined  the  Building,  we  now  proceed  to  the  Cornice. 

From  X,  the  Profile,  transfer  all  the  meafures,  to  AD,  of  the  heights  of  the 
Mouldings,  at  a  b.  Draw  the  Diagonal  Pa;  and  determine  the  mitre  Angle  of 
iLe  Mouldings  (as  in  Example  17th)  ataabh. 

*  Becaufe  the  point  C  (in  B  C)  is  beyond  the  Interfedlion,  A  F,  it  is  confidercd  as  projedled  to  the 
.Pidture,  its  place  being  on  this  fide,  in  the  Original ;  as  ak  (No.  1.)  the  Pidture,  cuts  the  Angle  c. 

3  Draw 
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D  raw  all  and  bH,  curing  B h,  at  c  and  h.  Draw  Nc  and  Nh,  till  they 
cut  Cg,  at  d  and  g;  and  draw  dH  and  gH,  cuting  D  f,  at  e  and  f.  Alfo,  from 
i,  draw  iL,  reprefenting  a  Facia,  below  the  Cornice ;  and  iH,  eating  B h,  and 
continue  it  around  each  Face  of  the  Hexagon. 

The  mitre  Angles  of  the  Hexagon  are  thus  obtained. 


In  every  regular  Poligon,  Right  Lines  drawn  through  the  Center,  bifedt  the 
Angles  of  the  Poligon  ;  and  in  a  Hexagon,  they  divide  it  into  fix  equilateral 
Triangles,  each  Diagonal  being  parallel  to  two  oppofite Sides.  (See  No.  i.) 

xEy  and  y Es  are  two  fuch  Triangles  ;  confequently,  Ex,  E y,  and  Ez,  are 
parallel  to  ail  the  Sides  and  Diagonals  of  the  Hexagon  -f*,  producing  the  Vanifhin°' 
Points,  H,  M,  and  N,  of  the  Diagonals  or  mitre  Angles. 

But,  the  Angle,  at  b  (No.  i.)  where  the  Hexagon  joins  with  the  Building  is 
internal,  and  its  Mitre  is  g  b,  produced;  confequently  parallel  to  fc;  therefore, 
they  have  the  fame  Vanifhing  Point  (M  ) 

a  b  is  the  Angle  of  the  Building  (which  is  a  Right  one)  where  the  Mouldings  are 
firft  proje&ed;  ch  is  the  internal,  and  dg,  ef,  two  external  Angles  of  the  Hexagon. 
Produce  Se,  Sd,  and  Me,  indefinite;  and  draw  Ha,  cuting  Me,  produced,  at  c. 
Draw  Nc,  cuting  Sd  at  e,  and  cH  cuting  Se,  produced,  at  f;  a,  c,  e ,  and/, 
are  the  extreme  Angles  of  the  Cornice  ;  which  being  obtained,  the  reft  is  ma¬ 
naged  as  in  the  former  Examples ;  by  transfering  all  the  meafures,  of  the  heights 
of  the  Mouldings,  from  ab  toch,  and  from  ch  to  dg,  &c.  alfo,  the  proje&ures 
jof  the  Mouldings,  from  the  Diagonal  a  a  to  c  c,  from  cc  to  de,  and  from  de  to  ef; 
,by  means  of  the  vanifhing  Points  H  and  N;  from  which  Diagonals,  perpendi¬ 
culars  being  drawn,  give  the  Corona,  at  b,  which  is  carried  around  in  the  fame 
manner  ;  and  alfo  the  fmall  Moulding  at  b,  h,  g,  f. 


t  Cor.  i. 
Th.  6. 


The  Blocks,  are  obtained  after  the  fame  manner  as  the  Modilions,  in  Ex.  iqth. 

The  internal  Angle  at  q  being  obtained,  as  .above,  and  the  hither  face  of  the 
firft  Block  deferibed  (by  means  of  the  Vanifhing  Point  L)  through  the  outer  Angle 
diaw  pq  parallel  to  the  Horizon,  and  fet  off  geometrically,  the  number  of  Blocks 
and  ipaces  between  them,  at  i,  2,  3,  &c.  from  which,  draw  Lines  to  fome  point 
(P)  in  the  Horizontal  Line,  cuting  py,  at  g,  h ,  &c.  the  perfpetlive  proportions 
of  the  fronts  of  the  Blocks,  on  the  Face  Z. 

On  the  other  Sides,  they  may  be  determined  after  the  fame  manner,  or  other- 
ways;  as  on  the  Face  Y,  by  their  Seat,  BC,  at  the  top,  projefted  to  it  from  the 
Interfeftion  AF;  how  they  are  finifhed  is  heft  explained  by  infpe&ion  of  the  Figure. 

On  the  Side  W,  they  are  determined  from  their  true  meafures,  by  drawing  pjg. 
inn,  through  n,  parallel  to  AF ;  m  11  is  the  Inter! ection  of  the  Plane  they  are  in 
with  the  Pidture  (which  pq  is  not)  therefore,  having  (from  the  point  Q)  projected 
the  firft  to  mn,  at  r,  fet  off  the  true  geometrical  meafures,  from  r  towards  m, 
at  r,  s,  &c.  and,  by  medns  of  the  fame  point  Q,  project  them  to  rL;  i.  e.  dravV 
rQ,  sQ,  &c.  cutirg  rL,  which  give  their  true  places,  on  that  Side. 

When  the  full  meafures,  on  11m,  exceed  the  bounds  of  the  Picture,  make  ufe 
•of  the  half  meafures  and  diftance,  &c.  as  in  former  Examples. 

The  Blocks,  in  the  returning  Side,  V,  are  determined,  after  the  fame  manner, 
from  the  true  meafures;  by  means  of  the  point  D,  the  Diftance  Point  of  the  va¬ 
nifhing  Point,  H,  of  that  Side. 

The  Windows,  and  the  Mouldings  around  them,  are  determined  as  the  Door,  &c. 
in  the  foregoing  Example  ;  by  fitting  off  the  true  ipace  and  meafure  of  the  Moulding 
irorn  I  to  k,  and  transfering  them  from  one  Plane  to  the  other,  as  in  the  Figure. 

Ge  and  ffF,  on  the  Interfedtion  A  F,  being  the  true  geometrical  meafure  of 
each  Plane;  divide  them  in  the  true  meafures  of  Piers,  Mouldings,  and  Safh 
Squares,  at  /,  k ,  /,  and  m\  from  which  draw  Lines  to  the  Points  D  and  O,  re- 
fpe&ively,  cuting  BC  and  CD,  at  n,  o,  p,  q;  and,  from  them.  Perpendiculars 
being  drawn,  determine  their  perfpedlive  proportions  on  thole  Planes,  at  r,  s ,  &c. 
and  the  proportions  of  the  Safh  Squares  are  projected  to  their  true  places,  from 
t  and  u ,  by  means  of  the  Vanifhing  Points  L  and  Q,  refpe&ivHv. 
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I  cannot  help  remarking,  here,  that  the  apparent  intricacy  of  reprefenting  Mouldings,  in  PerfpecHve, 
with  accuracy,  has  led  fome  Perfons  to  imagine  that  the  whole  Work  is  intricate,  and  the  Diagrams  com¬ 
plicated;  imagining  they  muft  neceffarily  go  through  the  whole,  to  be  acquainted  with  it.  No  fucli 
thing  is  absolutely  neceffary.  If  a  Perfon  be  well  acquainted  with  the  Principles  of  the  Theory,  and  the 
Elements  of  Piadlice,  contained  in  the  3d,  4th,  and  5th  Sections  of  this  third  Book,  he  will  find  no 
myftery  in  their  application  to  any  Objedt  whatever  ;  the  different  Examples,  here  given,  Shew  how  they 
may  be  applied,  with  fuccefs,  in  various  cafes,  and  under  various  circumilances,  which  might  not  readily 
occur,  to  a  Perfon  not  thoroughly  converfant  in  it.  7'liey  muft  not  imagine,  becaufe  there  are  a  multi¬ 
plicity  of  Lines  in  a  Hate,  in  which  there  are  fuch  variety  of  Parts  in  the  Object,  that  the  whole  is  in~ 
eomprehenfible  ;  let  them  firft  make  themfelves  Maftersof  the  Simple  LeSTons  and  Examples,  before  they 
attempt  a  complex  one,  or  it  will  be  impoifible  for  them  to  fucceed  in  it.  Can  they  imagine,  that  in 
fuch  a  Subject,  as  the  86  th  Figure,  where  every  eSfential  part  is  minutely  deferibed,  it  can  be  done 
without  Lines,  by  contemplating  the  Figure  only  ?  Or,  more  particularly,  the  three  laft  Figures,  in 
which,  every  horizontal  Line  is  inclined  to  the  Fixture  ;  every  one  of  which  muft  be  perfpeiStivelv  pro¬ 
portioned,  to  its  place  and  pofition.  Although  the  defeription  is  full  and  explicit  (the  preceding  Lelfons 
being  underftood)  yet,  to  give  a  minute  investigation  of  the  89th  Figure,  would  fill,  at  leaft,  half  a 
dozen  Pages,  and  would  appear  the  moft  prolix  and  tedious  defeription  imaginable. 

Notwithstanding  the  operative  Lines  in  (hem  neceffarily  crofs  each  other,  yet,  if  they  are  traced  to 
their  proper  References,  that  intricacy  (which  fome  objett  to)  will  no  longer  exift.  Itr  is  obvious,  that, 
to  have  avoided  it,  wholly,  the  Figures  muft  have  been  much  fmaller0  the  Plates  much  larger,  or  their 
number  greatly  augmented,  which  would  have  enhanced  the  price,  unnecefiarily.  If  they  imagine  that 
others  have  managed  thofe  matters  more  fimply,  let  them  compare,  and  fee  what  they  can  make  of  Pozzo, 
the  only  Author,  amongft  the  Italians,  who  has  attempted  it;  nor  has  he  attempted  the  defeription, 
but  the  delineation  only,  andthat,  in  the  moft  eafy  pofitions  ;  wherefore,  his  elegant  Defigns,  convey  no 
better  inftru&ions,  than  any  other  good  Print,  by  infpettion.  Mr.  Kirby,  in  his  firft  Effay,  has  run  away 
from  the  Subject  before  he  has  well  begun  it;  and,  in  his  pompous  Work,  what  has  he  done  ?  rothing, 
to  any  purpofe.  Mr.  Highmore,  in  his  37th  Plate,  has  delineated  a  Cornice,  atNo.3.  tolcably,  pa¬ 
rallel  to  the  Piflure  ;  but  No.  4,  being  inclined,  is  intolerable,  and  his  defeription  of  it  more  fo.  In 
Short,  a  complicated  Subject  cannot  be  deferibed  without  Words,  nor  can  the  operation  be  performed 
without  Lines;  although,  as  I  have  obferved,  in  the  Preface,  not  half  the  Lines,  which  appear  in  thefe 
Diagrams,  are  neceffary  to  be  drawn  at  all,  in  the  operation* 
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THE  Perfpeftive  of  curve-lined  Objefts,  the  Subjeft  of  this  eighth  Section,  is 
the  moft  difficult,  of  all  other;  feeing  that.  Curve  Lines  cannot  be  projected 
as  Right  Lines,  by  means  of  interfering  and  vanishing  Points,  indefinite  ;  neither 
can  any  portion  be  taken,  or  cut  off,  perlpedively,  otherwife  than  by  drawing  a 
Chord  Line  from  one  Point  to  another  in  the  Original,  and  finding  its  Vanishing 
Point ;  or,  by  any  means,  finding  the  reprefentation  of  the  extreme  Points,  from 
their  correfponding  Points  in  the  Original. 

There  are  various  ways  of  proje&ing  the  reprefentation  of  a  Circle,  in  Perfpec- 
tive;  all  which,  do  no  more  than  find  the  representations  of  various  Points  in  the 
Circumference.  For,  by  the  Theory  of  curvilinear  Perfpebtive,  it  is  fuppofed, 
that  the  deferiptjon  or  delineation  of  a  Circle,  or  Sphere,  in  Perfpeftive,  is  fome 
one  or  other  of  the  Sections  of  a  Cone  ;  as  in  Fig.  28,  Plate  7  ;  it  is  obvious,  that 
if  Right  Lines  (EA,  EB,  &c.)  from  the  Eye  to  the  feveral  Points  A,  B,  C,  &c. 
in  the  Curve  (which  is  fuppofed  to  be  a  Circle)  in  the  Plane  Z;  be  cut  by  another 
Plane  (X  or  Y)  the  Points  a,  b,  c,  &c.  being  joined,  carefully,  by  a  Steady  hand 
will  generate  a  Curve  (adg)  which,  to  the  Eye  at  E,  will  (as  it  is  obvious  it  muft) 
exa&ly  coincide  with  the  original  Curve  ;  leeing  that,  it  is  in  the  furface  of  the 
fame  Cone,  of  which,  the  Eye  is  its  Vertex. 

Hence  it  is  manifeft,  that,  the  more  Points  there  are  found  in  the  Reprefenta¬ 
tion,  the  more  exactly  may  the  Curve  be  described;  but  after  all,  it  depends  greatly 
on  the  Hand  and  Eye;  inlomuch  that,  without  great  nicety  in  both,  the  repre* 

fentations 
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fentations  of  curve-lined  Objects  will  have  a  lame,  and  very  difaereeabte  jn- 
pearance.  It  is,  therefore,  no  wonder  to  fee  fuch  bad  Reprefentations  of  round 
Objects,  as  are  to  be  met  with  ;  but  it  is  a  matter  of  furprize,  that  any  Perfon 
who  attempts  it,  ffiould  have  fo  little  judgement  as  to  turn  the  Curves  the  con¬ 
trary  way;  or  to  make  them  flatter  in  thole  parts,  where,  it  is  obvious  that  tffiv 
would  have  a  greater  curviture.  ’  ‘  * 

Without  having  the  leaft  notion  how  to  projedl  Curves,  perfpeaively,  is  it  pof- 
iible  for  a  Perlon,  who  has  been  ufed  to  fketch  at  all,  to  place  a  cylindrical  Obiedl 
ot  any  kind,  ora  Vafe,  &c.  beforehim,  and  not  lee,  immediately,  how  the  curves 
are  to  be  delcnbed?  or,  what  part  ol  the  Objedl  appears  more  or  lefs  curved  than 
others?  is  is  not  obvious  to  a  common  Eye?  yet  may  we  frequently  fee  Vafes  re- 
.  prelented,  whofe  greated  fwell,  at  the  top,  is  a  Right  Line,  whild  the  Curves  of 
the  lower  part  take  a  contrary  direction,  to  each  other;  indicating:,  that  the  Eye 
I  15  between  them  ;  in  which  Cafe,  the  top  would  be  the  moil:  curved.  Would  not 
fuch  attempts  at  Perfpedlive  be  better  let  alone  ?  and  content  themfelves  with  a  oer- 
I  geometrical  Reprefentation  ?.  in  which  they  would  all  be  Right  Lines;  lave 

only,  the  external  Figure  of  a  vertical  Sedlion  through  the  middle. 

But,  what  can  be  faid  for  the  performances  of  thofe  Artids,  whofe  Works  are 
an  honour  to  their  Country  and  to  the  Age  they  lived  in,  to  fee  them,  often 
greatly  deficient  in  thofe  particulars.  I  could  with  to  lee  the  Works  of  the  pre- 
Fnt  Age  more  perfedl  ;  which,  in  other  reipedls,  leem  to  vie  with  the  moll:  ce¬ 
lebrated  among!!  the  Antients ;  yet  do  not  pay  fufficient  attention  to  thofe  necef- 
j  iary  Appendages,  which  are  eflentially  requifite,  to  a  perfed  Pidure. 

As  a  Circle  is  the  fil'd  and  principal  of  curve  Lines,  lb  it  is  the  only  one  that 
can  he  reduced  to  any  certain  Rules,  in  delineating  it  perfpedlively.  And,  of  all 
the  various  ways  to  projedl  the  reprefentation  of  a  Circle,  in  Perfpedlive,  the  bed, 
and  mod  practicable,  is  to  fuppofe  a  regular  Octagon  to  be  infcribed,  or  the  Cir¬ 
cumference  divided  into  eight  equal  Parts;  or,  if  very  large,  into  fixteen. 

Irregular  curved  Objedts  are  not  Subjects  for  Perfpedlive;  all  attempts  at  a  Spi- 
-ral,  or  twilled  Column,  &c.  by  Perfpedlive  Rules,  would  be  in  vain.  Various 
other  Objects,  as  Rocks,  Mountains,  Rivers,  Trees,  &c.  are  not  fit  Subjects  for 
Perfpedlive  ;  and  confequently  Landfcape  Views  cannot  be  taken  or  delineated  by 
j  its  Rules;  becaule  it  is  impoffible  to  have  the  true  geometrical  Figures  and  Pro¬ 
portions  of  fuch  Objects,  as  before  mentioned.  I  lhall  however,  in  an  Appendix, 
defcribe  the  ufe  and  application  of  an  Apparatus  for  taking  Views,  with  eale  and 
great  exadlnels ;  the  bed  calculated,  for  the  purpofe,  of  any  I  know  or  have  ever 
heard  of  For,  notwithdanding  what  many  imagine  and  affirm,  of  the  podibility 
of  taking  Landfcape  Views  with  accuracy,  by  Sight  only,  I  know  it  is  impoffible 
i  done  ;  and  cannot  conceive  it  to  be  any  way  derogatory  to  the  abilities  of  the 
i  mod  eminent  Artid,  to  make  ufe  of  any  expedient  ;  by  means  of  which,  he  may 
be  enabled  to  make  a  more  correct  Portrait,  and  Pidlure.  I  do  not  mean  that  he 
fhould,  rigidly,  defcribe  every  minutia  of  the  Objedts,  as  in  Trees,  &c.  by  it;  but  I 
i  mud  affirm,  that  he  would  take  the  apparent  Magnitudes  of  the  leveral  Objedts, 

|  their  figures,  and  their  Bearings  in  refpedt  of  each  other,  with  much  greater  accu¬ 
racy  than  it  is  poffible  to  do  by  Sight. 

j  PROBLEM  I. 

To  find  the  Reprefentation  of  a  Circle  ,  the  Original  being  given,  in 
any  Plane,  whofe  Vanifhing  Line,  its  Center  and  Diltance  are 
given  ;  according  to  Brook  Taylor. 

Fird;  by  means  of  the  Vanifhing  Line,  and  one  Vanifhing  Point  only. 

,  j, l*  * Ji  V  *  r  T  ‘ »  ••  -  *  *  '  *  ,  \ 

Let  AFG  be  a  Circle,  in  the  Geometrical  Plane;  of  which  GK  is  the  Inter-  Fig.  9 
fedtion,  and  \  E  the  Vanifhing  Line;  C  is  its  Center,  and  CE  its  Didance.  No.  1 
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Plate  XX.  Draw  A B,  at  pleafure,  curing  the  Interfe&ion  at  a  ;  and  through  C,  D,  G,  &c. 

Fig.  91.  (Points  a  (Turned  at  pleasure,  in  the,  Circumference)  draw  Lines  parallel  to  A  B, 
cuting  the  Interfe&ion,  at  a,  c,  d,  &c. 

tCor.Th.3.  Draw  EV  parallel  to  AB,  producing  the  Vanilhing  Point,  V,  of  thofe  Lines  t. 

Draw  aV,  c  V,  &c.  and,  to  E,  draw  Vifual  Rays  from  every  Point,  A,  D,  G, 
&c.  cuting  the  indefinite  Reprefentations  of  the  Lines  palling  through  thole  Points, 
refpe&ively,  at  a,  d,  g,  &c. 

Having  thus  obtained  as  many  Points  as  are  necefifary,  a  Curve  ( ' adlfb )  deferibed 
carefully  through  thole  Points,  will  be  an  Ellipfis,  and  it  is  the  true  Reprefenta- 
tion  olthe  Circle  AFG. 

Or,  having  drawn  the  parallel  Lines  AB,  &c.  and  their  indefinite  Reprefenta¬ 
tions,  as  before;  make  V E  equal  to  VE;  alfo,  make  ab  equal  to  a  B,  ge  equal  to 
g'H,  &c.  and  draw  bE,  e£,  &c.  which  will  give  the  fame  Points  as  before. 

This  needs  no  Demonftration  ;  feeing  that,  the  Points  «,  b ,  c,  cl,  Ac.  are  projeded  the  fame,  as  in 
Prob.  6th,  where  it  is  fully  demonftrated.  And,  thut  thq  Curve  is  an  Eilpfis,  is  demonftrated  in  Th.  2nd. 
Sed.  5;  ot  Curvilinear  Pcrlpedive;  for  it  is  evident,  and  manifeft,  that  the  Vifual  Rays  E  A,  ED,  Ac. 
from  the  Eye  to  every  Point  in  the  Circumference,  would  cut  the  Picture  in  the  correfponding  Points 
a,  c ,  d,  Ac.  therefore  the  Curve  adf,  deferibed  through  thofe  Points,  is  the  true  iedion  of  the  Cone 
of  Rays,  and  confequently  it  is  an  Llliplis. 

Secondly  ;  by  the  Diredling  Line  and  one  Director.  No.  2. 

Fig.  91.  Let  No.  2.  be  a  Circle,  nearly  in  the  fame  Pofition  to  the  Eye  (at  E)  as  before; 

No,  2.  having  the  fame  Interledion,  GKH,  and  the  fame  diftance  of  the  Eye  (SE.) 

Draw  CD  parallel  to  the  Interfe&ion,  and  diftant  from  the  Eye  equal  to  the 
;  diftaiice  of  the  Vanilhing  Line  (VL)  from  the  Interfedtion  (K.1.)  CD  is  the  Di¬ 
recting  Line  of  the  plane  of  the  Circle.  (Def.  10.) 

Draw  AD,  at  pleafure,  cuting  the  Directing  Line  at  D;  and,  from  feveral  Points, 
B,  F,  &c.  in  the  Circumference,  draw  Right  Lines  to  D,  curing  the  InterkCtion 
,  at  c,  d,  e,  &c.  the  lnterleCting  Points  of  thofe  Lines. 

Draw  ED;  and,  from  the  Interfering  Points,  K,  c,  &c.  draw  Right  Lines  pa¬ 
rallel  to  ED,  which  are  the  indefinite  Keprefentations  of  thole  Lines,  refpeClively. 

Draw  the  Vifual  Rays  EA,  EB,  &c.  as  before,  cuting  thofe  Lines  at  a ,  b,  f 
&c.  and  delcribe  a  Curve  through  them,  which  is  the  true  representation  of  the 
Circle  AF  H.  Draw  V  L,  the  Vanilhing  Line  of  the  plane  of  the  Circle. 

Dem.  Becaufe  the  Lines  AD,  BD,  Ac.,  have  the  fame  Direding  Point  (D)  their  Reprefentations  are 
parallel  b. tween  themfelv.es  (Cor.  i.  Then.  14.) 

Confequently,  feeing  that  K  a,  cb,  Ac.  pafs  through  the  Interfeding  Points,  K,  c,  d,  A c.  parallel 
to  ED,  they  are  the  indefinite  Reprefentations  of  thofe  Lines;  and  confequently,  the  Vilual  Rays 
EA,  Ac.  will  cut  them,  in  the  Erne  Points  as  oefore,  which  is  manifeft;  for,  if  Ea,  Eb,  Ac.  be 
drawn,  parallel  to  AD,  BD,  Ac.  refpedively,  their  Vanilhing  Points,  a,  b,  Ac.  are  produced;  by 
which,  the  affinity  between  the  different  Methods  of  producing  the  fame  thing  is  accounted  for. 


PROBLEM  II. 

To  deferibe  the  Reprefentation  of  a  Circle,  having  the  Reprefenta¬ 
tion  of  one  Diameter  given. 

Let  AB  be  the  given  Diameter;  let  ECE  be  the  Vanilhing  Line  of  the  Plane  it 
is  in ;  C  is  its  Center,  and  CE  its  Diftance. 

Produce  A  B  to  its  Vanilhing  Point,  V ;  and  bife£t  A  B,  perlpedlively  (Prob.  8) 
e.  g.  1  raw  A  be  parallel  to  the  Vanilhing  Line,  and  take  two  equal  Divifions 
A by  be ,  at  pleafure.  Through  B,  draw  cB,  and  produce  it  to  the  Vanilhing 
Line  at  G,  and  draw  bG  cuting  AB,  at  C,  the  Center  of  the  Circle  ;  through 
which,  draw  DF,  parallel  to  the  Vanilhing  Line. 

a  Make 
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Make  VG  equal  to  VE,  and  draw  AG,  cuting  DF  at  D;  and,  make  CF  equal 
to  C  D;  or,  through  B,  draw  GF.  D  F  is  a  Diameter  of  the  Circle. 

Make  CE,  on  both  Sides.,  equal  to  CE;  draw  CC  indefinite;  and,  through  D 
or  F,  draw  ED  or  E F,  cuting  CC  produced,  at  H;  through  which,  draw  ab  pa¬ 
rallel  to  DF;  and,  through  D  and  F,  draw  CD,  CF,  cuting  it  at  a  and  b. 

Draw  the  Diagonals  a E  and  b£;  which  will  pafs  through  C,  the  Center  of 
■the  Circle,  and  cut  aC,  and  b  C,  at  d  and  c;  draw  cd,  cuting  CH  at  I ;  IH  is 
41  Diameter,  and  abed  is  the  representation  of  a  Square,  circumfcribing  the  Circle. 

Make  EE1,  and  EE\  each  equal  to  EE;  from  both  which  Points,  draw 
Lines  through  D  and  F,  cuting  the  Diagonals  at  e,  f,  g,  and  h  ;  which  Points 
are  alfo  in  the  Circumference. 

!  Through  the  Points,  A,  M,  f,  F,  g,  I,  h,  D,  and  e,  if  a  Curve  bsdeferibed,  it 
•will  be  the  true  Reprefentation  of  a  Circle,  whole  Diameter  is  equal  to  ab. 

Dem.  For,  fuppofe  a  b  the  Interfe£tion  of  the  Plane  the  Original  Circle  is  in  ;  and  ECE  its  Vanilhing 
Line.  E,  E  are  the  Vanilhing  Points  of  the  Diagonals  of  a  Square  f,  and  the  two  Diagonals,  ac  and 
be),  cut  each  other  in  its  Center,  Cf;  which  is,  confeqtiently,  the  Center  of  a  Circle,  inferibed. 

And,  becaufeHI  pafles  through  C  the'Center  of  the  Circle,  HI  reprefents  a  Diameter  perpendicular 
to  ab,  feeing  it  vanilhes  in  C-,  and  DF,  prilling  through  C,  is  alfo  a  Diameter,  parallel  to  the  Pitture. 

Alfo,  becaufe  CD  is  equal  to  CF,  and  EE i  is  equal  to  EE;  E 2  and  A3  are  the  Diftance  Points 
of  the  Diagonals  ;  and  consequently,  feeing  CD  is  equai  toCF,  the  diagonal  Diameters,  eg  and  fb, 

-jeprefent  Lines  equal  to  DF.  (See  Prob. -8  th,  and  ioth.  Cafe  3rd,  for  a  further  Demonftration.) 

PROBLEM  III. 

How  to  deferibe  the  Reprefentation  of  a  Circle,  in  any  Plane  xvbofe 
Vanishing  Line,  Center  and  Diftance  are  given ;  and  Interfe&ion, 

Let  AB  be  the  Interle&ioti  of  a  vertical  Plane,  and  ECE  its  Vanilhing  Line;  Fig.  93, 
its  Diftance  is  CE.  Let  AB  be  the  Diameter  given. 

•  I 

Bifedt  AB,  at  D;  and  draw  CD  perpendicular  to  AB. 

Make  DC  equal  to  AD,  and  deferibe  the  Ark  DEF,  a  fourth  part  of  the  Cir¬ 
cumference.  Draw  AC,  cuting  the  Circumference,  at  E;  from  which,  draw  a 
Perpendicular,  Ee,  to  the  Interfe&ion. 

Make  Be  equal  to  Ae,  and  draw  AC,  BC,  and  DC;  alio  cC  and  -eCj  and 
-draw  the  Diagonals  AE  and  BE,  cuting  AC  and  BC,  at  I  and  K  ;  draw  IK  ;  and 
EH,  through  S,  parallel  to  AB. 

Through  the  Points,  D,  F  and  H,  alfo  through  a,  e,  b ,  c,  and  d,  where  the 
Diagonals,  and  IK,  are  cut  by  cC,  eC,  and  DC,  if  a  Curve  be  deferibed,  accu¬ 
rately,  it  will  be  an  Ellipfis,  and  the  true  reprefentation  of  a  Circle,  viewed  oblique. 

If  the  Circle  be  large,  and  eight  Points  are  not  fufficient ;  bifedl  the  Arks, 
DEandEF,  at  f  and  g;  from  which,  draw  Perpendiculars  to  AB;  and  make 
:b  and  d,  equally  diftant,  as  aandf,  from  D  ;  or  from  A  and  B. 

Draw  aC,  fC,  dC,  and  bC.  From  A  and  G,  &c.  where  the  Diagonals  are 
cut,  draw  Af  and  Gg,  &c.  parallel  to  AB,  cuting  fC  and  a  C  at  f  and  g  ;  and 
the  others  at  h,  i,  k,  l,  m ,  and  n,  through  which  Points,  the  Reprefentatioit 
will  alfo  pafs,  and  may  be  deferibed  with  more  accuracy. 

The  affinity  between  the  Original  and  the  Reprefentation,  which  the  corre- 
fponding  Chara&ers  particularize,  is  fufficient  Demonftration.  S  reprelents  the 
Center  of  the  Circle,  C. 

This  Method  of  projecting  the  Reprefentation  of  a  Circle  is,  of  all  others,  the  belt  and  molt  practi¬ 
cable.  It  is  nearly  the  fame  thing  as  Prob.  25  th;  for,  the  eight  Points  a ,  D,  e,  F,  h,  r,  d,  and  H  be¬ 
ing  joined  by  Right  Lines,  will  be  the  Reprefentation  of  an  Oftagon,  which  is  cucumfcribed  by  th4 
■Circle;  as,  in  the  ocher,  the  Circle  is  inferibed,  i.  e.  touches  every  Side,  as  this  pafles  through  its  Angle? 

3  A 
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Notwithftanding,  the  Methods,  in  Prob.  1  ft,  by  Brook  Taylor,  are  facile  and  fimple,  yet  I  believe, 
they  are  icarce  ever  uicd  in  Pra&ice.  If  the  Circle  be  large,  and  Diftance  adequate  thereto,  they  are 
utterly  impracticable :  becaufe  there  is  a  neceffity  for  having  the  whole  Circle  and  Diftance,  at  once,  in 
their  true  places.  Wherea?,  by  the  laft,  the  Diftance  is  applied  on  either,  or  on  both  tides  of  the  Center, 
as  in  all  other  Cafes  whatever.  Nor  is  AB  necefiarily  the  Interfeftion  of  the  Plane  of  the  Original 
Circle.  For,  if  the  place  of  the  Circle  be  determined,  on  the  Picture  (either  its  Center,  or  the  neareft 
part  of  the  Circumference,  at  D)  a  Line  drawn  through  S  or  D,  parallel  to  the  Interfecftion,  or 
Vanilhing  Line,  anfwers  the  fame  purpofe.  AB  or  FH  being  made  equal  to  the  known  Diameter,  in 
that  place,  and  a  quarter  of  a  Circle  defcribed,  as  DLF,  of  that  proportion  (which,  it  muft  be  ob¬ 
vious,  is  as  fufficient  as  the  whole)  the  reft  is  as  already  defcribed.  Other  Points,  if  requiiite,  may  be 
taken,  as  f  and  g,  and  more,  if  neceftary. 

In  common  PraCIice  (in  a  Circle  not  very  large)  eight  Points  being  fufficient,  there  is  no  real  neceffity 
for  defcribing  an  Ark,  geometrically;  fore  (ore)  the  Point  where  a  Perpendicular,  from  E,  cuts  the 
Diameter,  is  diftant  from  A  or  B  fomewhat  more  than  one  feventh  part  of  the  whole  Diameter,  AB;  fo 
that,  in  all  common  Cafes,  it  may  be  afeertained  near  enough. 

The  2nd  Problem  is  ufeful  in  many  Cafes.  Having  obtained  a  Line,  AB,  by  any  means,  on  the  Pic¬ 
ture;  which  being  known  to  be  the  Diameter  of  a  Circle,  the  whole  Circle  may  be  projected  by  the 
means  there  defcribed  ;  or  by  Prob.  10 th,  Cafe  3rd,  with  the  greateft  exadnefs.  Having  obtained  the 
parallel  Diameter,  DF,  the  affinity  with  this  laft  Problem  is  difcernable. 

EXAMPLE  XXII. 

How  to  reprefent  a  plain ,  circular  Arcade ,  cafually  inclined  to  the  Pidture. 

Let  VM  be  the  Vanifhing  Line  of  the  Horizon,  C  the  Center  of  the  Picture, 
CE  its  Diftance,  and  A  the  Interfering  Point  of  the  hither  Angle  of  the  Steps. 

Through  A,  draw  A  J  parallel  to  the  Horizon;  which  may  be  confidered  as  the 
Ground  Line;  alfo,  draw  AG  perpendicular,  the  vertical  Interfedlion  of  a  Dia¬ 
gonal  Plane ;  on  which,  fet  off,  from  A,  the  feveral  heights  and  proportions  of 
the  Objedl,  at  D,  G,  &c. 

The  near  Angles  of  the  Steps  being  fir  ft  obtained,  as  at  A,  a,  bf;  their  length 
may  be  acquired  by  Prob.  7  th.  If  they  exceed  the  bounds  of  the  Pidture, 
take  any  equal  portion  of  their  length,  as  A  J,  one  third  part ;  alfo,  V  being  the 
Vanifhing  Point  of  that  Side  (fee  Prob.  21,  Meth.  3rd)  and  VE  its  Diftance, 
make  VI)  one  third  of  VE,  and  draw  J D,  cuting  the  indefinite  Reprefentation 
A  V,  at  N.  AN  reprefents  a  length  equal  to  thrice  A  J.  (Prob.  17.) 

The  Steps  are  finifhed  as  in  the  13th  Example. 

Next,  the  proportion  of  the  Plinth,  ecf,  is  determined  by  the  fame;  and  the 
others,  gh,  ik,  and  1,  by  Example  4  ;  which,  with  the  Piers,  are  fo  many  Paral- 
lelopipeds,  of  equal  magnitude  and  equally  fpaced.  (See  Example  4.) 

Their  meafu  res  are  fet  off,  at  1,  2,  3,  on  the  Ground  Line;  and  projedted  to 
their  Seats,  on  the  Ground,  at  3,  4,  5,  6,  &c.  by  means  of  the  Point  J5,  on  one 
Side  ;  the  Diftance,  VE,  of  the  other  Vaniftiing  Point  (V  falls  out  of  the  Pidture. 

Their  height,  and  the  upper  Border  at  H,  are  obtained,  by  their  geometrical 
height,  AD  (as  the  Pedeftal  in  Example  '3th.)  Thofe  above  are  perpendicularly 
over  the  Plinths  below;  the  Band,  or  Caping  on  the  Top,  is  determined  from  G; 
and,  by  drawing  Lines  to  both  Vaniftiing  Points,  V  and  Y. 

The  laft  is  not  in  the  Pidture,  and  muft  be  drawn  by  Prob.  13,  or  the  Point  muft 
be  afeertained  ;  where,  E  Y,  produced,  would  cut  the  Vaniftiing  Line  V  M.  E  is 
the  Diftance  Point,  of  the  Eye,  for  the  Vanifhing  Point  (Y)  of  the  Lines  AY,  &c. 

To  reprefen t  the  Arches ;  which,  in  this  Example,  are  inclined  to  the  Pidture 
(and  conlequentlv,  their  Reprefentations  are  Ellipfes)  the  laft  Figure  is  adapted. 

D,  on  the  vertical  Interledtion  AG,  is  the  height  of  the  fpring  of  the  Arch. 

Make  DE  and  EF  equal  to  the  meafures  on  AB  (Fig  93)  i.  e.  make  DF  equal 
to  the  height  of  the  Arch  (half  the  fpace  between  the  Piers,  equal  CF)  and  DE 
equal  De  (equal  LE)  and,  by  means  of  the  Vanifhing  Point  or  the  Diagonal  (M) 
transfer  them  to  the  Angle  of  the  Building,  at  H,  I,  K;  or,  if  HK  be  the  deter¬ 
minate  height  of  the  Arch,  at  that  Angle,  the  reft  was  unneceflary. 
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:  ;om  H,  draw  Lines  to  both  Vanning  Points,  V  and  Y,  curing  the  Piers  at 
p  d’  m’  n’  ^C‘  Bifect  m  n,  perfpedfively,  at  S  the  center  of  the  Arch 
Draw  Sp  perpendicular,  curing  a  Line,  from  K  to  the  Vanifhing  Point  Y  at  n 
Ihe  ciown  of  the  Arch;  alfo,  draw  no  and  mq  perpendicular;  mqon  is  half 
a  Square,  circumfcribing  the  Arch.  n 

Draw  the  Diagonals  So,  and  S  q,  cuting  a  Line  from  I,  at  r  and  s 
A  Curve  defcribed  through  m,  r,  p,  s,  and  n,  is  the  front  of  the  Arch,  the 
Rep -dentation  of  a  Semicircle.  If  more  Points  are  requifite,  fee  the  lafl  Problem. 

.  The  inner  Curve  is  defcribed  as  the  outer ;  n n  being  the  thicknefs  of  the  Pier 
obtained  below  ;  from  C  and  d  in  the  corner  Pier.  ’ 

From  all  the  Points  in  the  outer  Curve,  draw  Lines  to  the  Vanifhing  Point  V  • 
and ,mn,  the  inner  Diameter,  anfwering  to  m  n,  being  drawn,  SV  cuts  it  at  f 
!  the  Cent?r  *’  (rom  which»  the  Diagonals  fo,  J'g,  being  drawn,  in  the  Redfan/e 
j  mqon,  give  the  Points  r,  and  s;  and  a  Perpendicular  from /gives  p-7  then, °  a 
Curve  drawn  through  m,  r ,  p,  s,  and  n ,  determines  as  much  of  the  Soffit  of  the 
Arch  as  can  be  feen. 

|  After  the  fame  manner,  the  Arches  adf  &c.  are  defcribed,  in  the  returning 
Side;  which  would  be  fuperfluous  to  repeat  over  again;  as  the  Lines  themfelves 
!  fhew  their  ufe  and  application  the  fame. 

|  ^  If  V£2  be  made  equal  to  V  E,  on  the  Vanifhing  Line  of  the  front  Plane,  Ez  is 
the  Vanifhing  Point  of  one  Diagonal  (as  ce)  in  each  front  Arch. 


EXAMPLE  XXIII. 

To  reprefent  an  upright  Cylinder ,  of  any  given  Bimenfions. 


Let  A  B  be  its  Diameter.  The  height  of  the  Cylinder  is  fuppofed  to  be  known. 
Let  V  be  the  Center,  and  VC  the  Diftance  of  the  Pidfure. 


Defcribe  a  Square  ABDg  (Prob.  19)  and  inferibe  a  Circle  aceg  (by  Pr.  2  or  2 A 
At  the  two  Extremes  of  the  Ellipfis,  a  and  d,  draw  Perpendiculars,  which  re- 
|  prefent  Sides  of  the  Cylinder.  Their  height  muff  be  determined  by  a  Perpendi- 
j  jular  either  from  A  or  b,  or  any  Point  in  the  Circumference.  t 

i  Make  A  A  and  b b,  each  equal  to  the  determined  height  of  the  Cylinder  ;  the 
1  Point  b  is  m  the  Circumference  at  the  Top  ;  and,  if  A  C  be  drawn,  it  will  cut 
Perpendiculars  from  a  and  e,  at  a  and  0,  which  are  in  the  fame  Circumference. 

!  bV  will  cut  a  Perpendicular  from  fat/;  and  thus,  as  many  Points  as  you  pleafe 
may  be  obtained,  as  a ,  b,  c,  d,  e , /  g,  and  Z>,  correfponding  with  a,  b,  &c.  below; 
through  which,  the  upper  Curve  may  be  defcribed. 

C>r,  having  obtained  any  three  Points,  the  Curve  a,  b,  c,  d,  may  be  deter¬ 
mined,  by  Prob.  it,  with  the  greateff  accuracy. 

U  The  Plinth,  ABD  is  parallel  to  tjiePidure;  and  the  Abacus,  B FG,  is  equally 
:  inclined  011  both  fides,  each  of  which  reprefents  a  Square  (fee  Prob.  29  and  qo) 
the  Cuives  are  (fill  the  fame  ;  and  if  they  are  equally  diffant  from  the  Vanifhin^ 
(Line  (VC)  they  are  equal  and  fimilar Elliplis. 


It  is  obvious  that,  as  the  Diameter  of  the  Cylinder  depends  on  the  Ellipfis,  at 
cither  Bafe,  it  is  very  liable  to  error ;  as  the  Ellipfis  is  contradfed  or  lengthened,  it 
will  be  fmaller  or  larger  in  Diameter.  To  obtain  the  true  Diameters  of  leveral 
Columns,  with  accuracy,  they  muff  be  drawn  in  their  true  geometrical  propor¬ 
tions,  as  in  the  next  Figure. 

Let  AB,  D  F,  and  GH  be  the  Sedfions  of  three  Columns  by  a  horizontal  Plane, 
in .  which  the  Eye  may  be  fuppofed  to  be,  at  E;  and,  let  BH  be  a  Sedfion  of  the 
Pi  Eure,  i.  e.  fuppofe  a  Plane  ftanding  upright  on  AB  parallel  to  the  Columns; 
EC  perpendicular  to  All  gives  its  Center,  and  Diftance. 

The 


18; 

t  Prob.  8. 


Fig.  95- 


Fig.  96. 


Book  III. 


188  PRACTICAL  PERSPECTIVE 

PlateXXI.  The  Vifual  Rays  EA,  EB,  &c.  being  drawn,  are  in  the  fame  Plane  ;  and  the 
Points  A,  B ,  D,  &c.  where  they  cut  the  Picture,  it  is  evident,  are  the  places, 
where  the  apparent  edges  of  the  Columns  will  appear,  and  confequently,  AB  is  the 
apparent  width  of  the  Column  AB,  DF  of  D  F,  and  G  H  of  GH;  which,  on  ac¬ 
count  of  the  Rays,  EG,  EH,  interfering  the  Pidure  more  oblique  than  thofe 
fromDF,  has  a  larger  Reprefentation;  notwithftanding  it  is  really  further  from 
the  Eye,  and  from  the  Center  of  the  Pidure,  at  C. 

If  the  Eye  be  moved  to  F,  the  doted  Lines  (hew  the  difference  in  their  Pro¬ 
portions,  from  the  two  Stations  or  Points  of  View  ;  where,  the  difference  between 
the  Reprefentations  of  DF  and  GH  are  much  larger  than  at  E. 

If  the  Pidure  be  at  ah,  parallel  to  AH  (the  Eye  being  at  E)  the  Proportions 
of  the  Reprefentations  are  in  the  fame  Ratio,  as  their  Diftances,  £  c  to  E  C. 

The  true  pofition  of  the  Pidure  from  that  Station,  is  ah,  whofe  Center  is  at  c, 
E  c  perpendicular  to  ah ,  bifedsthe  Optic  Angle,  aKh;  which  Optic  Angle,  of  the 
other  Pidures,  is  i'Eh;  c  i  being  equal  to  ch. 

And  thus  the  Diameters  may  be  obtained  on  any  Pidure,  fituated  to  the  Columns 
in  any  Angle,  atpleafure  as  {HAK)  the  apparent  Diameters  on  AK ,  are  where 
the  Vifual  Rays  cut  it,  at  A,  i,  k,  /,  m,  K. 

See  this  matter  more  fully  treated,  in  thefixth  Sedion,  of  the  Theory,  Fig.  34. 


EXAMPLE 


XXIV. 


Fig.  97- 


^  Prob.  3. 


How  to  reprefent  fever al  Cylinders ,  in  the  fame  Right  Line ;  inclined  to  the  Picture , 

at  p leaf ure. 

Let  X,  Y,  and  Z,  be  the  Seats  of  three  Columns,  on  the  Ground  Plane,  between 
the  parallel  Lines,  AB  and  CD;  inclined  to  the  Pidure  in  the  Angle  BAF,  at 
difcretion.  AF  is  the  Interfedion  ;  and  H  L,  the  Horizontal  Vanifhing  Line ; 
C  is  the  Center,  and  CE  the  Diftance  of  the  Pidure. 

Find  the  Vanifhing  Point,  H,  of  the  inclination  of  the  Line  of  the  Columns, 
AB  (Prob.  17.)  and  make  HE  L  a  Right  Angle;  which  bifed  by  the  Right  Line  EO. 

L  is  the  Vanifhing  Point  of  the  other  Sides  of  the  Squares;  in  which  the  Co¬ 
lumns,  i.  e.  their  Plans  are  infcribed  ;  and  O  of  the  Diagonals. 

It  would  be  fuperfluous,  after  fo  many  Examples  of  the  fame  kind  given,  to 
fhew  how  the  Reprefentations  of  thofe  Squares  are  obtained;  either  by  applying 
their  feveral  Diftances  from  A  to  a,  b,  c,  &c.  (as  in  Ex.  4)  or,  as  the  Square 
ABFD  is  found  (Prob.  1 9)  feverally,  at  difcretion. 

The  doted  Lines  fhew  how  the  laft  is  managed  ;  and  it  is  the  beft,  when  there 
are  Circles  to  be  infcribed  ;  as  they  are  reprefented  at  aj,  eg ,  and  eh. 

Which  being  obtained,  feverally,  by  the  laft  Example,  draw  AK,  perpendicu¬ 
lar,  and  equal  to  the  height  of  the  Columns. 

Find  the  correfponding  Squares  of  the  tops  of  the  Cylinders,  in  which  inferibe 
Circles  perfpedively and  draw  perpendicular  Lines,  ai ,  cl,  em ,  &c.  repre- 
fenting  the  apparent  edges  of  the  Cylinders. 

If  they  were  to  reprefent  Columns,  diminifhing  at  the  upper  ends,  the  Squares 
containing  the  Circles  muft  be  reprefented  lefs,  in  proportion  to  their  refpedive  Dia¬ 
meters  ;  and  the  Lines,  which  are,  in  this  Cafe,  perpendicular,  will  be  gently 
curved  ;  having  obtained  the  Diameters  above  and  below,  a  curved  Ruler  is  the 
beft  expedient,  for  drawing  the  apparent  Lines  of  the  fides  of  the  Columns. 

Now,  although  this  method  of  obtaining  the  apparent  Diameters,  if  it  be  ac¬ 
curately  performed,  is  ftridly  true  ;  for,  the  reprefentations  of  their  Rafes  and 
Tops  being  true  Ellipfes,  there  cannot  poftibly  be  any  error ;  yet,  the  performance 
of  it  is  liable  to  great  error,  becaufe  it  is  impoflible  to  deferibe  the  Ellipfis  accu¬ 
rately;  and  therefore,  the  Diameters  cannot,  by  this  means,  be  truly  obtained  ; 
especially  at  the  bottom,  being  fo  near  the  Vanifhing  Line  ;  but,  much  more  ac¬ 
curately,  by  the  laft  Example. 

5  ■  Then, 


E1  Proportions 

UctoEC. 
wbofe  Center  is  at  c, 
°{>tic_AQgle,  oftbc 

rated  to  the  Columns 
on  M,  ne  where 
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Then,  fince  EC  is  the  Diftance  of  the  Pidure,  produce  it  to  the  Interfedion,  at 
G;  make  GS  equal  to  EC,  and  conceive,  the  Pidure  to  .{land  ered,  on  its  In¬ 
terfedion  AF,  and  S  to  be  the  Station  Point,  at  the  foot  of  the  Spedator ;  for 
SG  the  Diftance  of  the  Pidure  is  equal  to  EC,  from  the  Eye  to  its  Center  ;  the 
{pace  between  the  Interfedion  and  the  Horizontal  Line  not  being  a  part  of  the 
Diftance,  feeing  they  are  both  on  the  Pidure.  (See  Fig.  37,  No.  1.) 

It  is  equally  the  fame,  if  S  be  conlidered  as  the  Eye,  and  AF  the  Horizontal 
Line  ;  and  fuppofe  X,  Y,  and  Z,  fedions  of  the  Columns  by  the  Horizontal  Plane, 

Right  Lines  being  drawn  to  S,  as  the  Station  Point  j  or  being,  conlidered  as  the 
Eye,  in  the  Horizontal  Plane,  are  Vifual  Rays  to  the  extreme  edges  of  the  Co¬ 
lumns;  which,  by  their  Interfedions  with  the  Pidure,  at  1,  2,  3,  4,  4,  and  6, 
give  the  apparent  proportions  of  the  Columns,  on  the  Pidure ;  from  which,  per¬ 
pendiculars  being  drawn,  give  their  true  places,  and  reprefentative  Diameters,  be¬ 
yond  any  other  means  whatever. 


e  Theory,  Fig.  34, 
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Howto  reprefent  the  Pufcan  Bafe ,  its  Plinth  parallel  to  the  Picture,  and feen  obliquely , 

[  ;  r ,  •  ,  ;  j  a  .  ,  ‘ ;  .  .  ,  f  lr  .  ^  ,  1 

C  is  the  Center,  nearly  as  in  the  laft ;  but  the  Diftance  is  greater,  equal  C  H : 
the  Horizontal  Line  is  the  fame  ;  and  the  Interfedion,  or  Ground  Line,  is  AB. 

At  X  is  a  Profile  of  the  Bafe,  conftfting  of  one  Torus  and  Plinth. 

: 

Being  parallel  to  the  Pidure,  the  Plinth,  AabB,  in  Front,  is  geometrical;  com- 
..pleat  the  fquare  of  the  Bafe,  perfpedively -f-;  and,  within  that,  another  Square 
l^abcd)  equal,  in  width,  to  the  Circle  at  the  bottom  of  the  Torus,  in  which  d$- 
fcribe  an  Ellipfts  £;  the  nearer  part,  e  fg,  only,  will  be  feen. 

Produce  the  corner  of  the  Plinth,  from  A;  AJ  is  conlidered  as  the  Interfedion 
of  the  Diagonal  Plane.  Make  A  J  equal  to  the  height  of  the  Fillet  above  the 
5Torus  ;  and  having  made  a  Perfpedive  Plan  below  (the  geometrical  proportions, 
(from  the  Profile,  being  fet  off,  from  A  and  B,  as  ha,  B from  the  Angles 
A  B,  and  D,  draw  .Perpendiculars  d\,  BK,  and  BL. 

From  J,  on  the  vertical  Interfedion,  drawJH,  cuting  A I  at  I ;  alfodrawIK 
•parallel  to  the  Ground  Line  (A  B)  and  compleat  the  Square  KL,  of  the  Fillet ;  in 
.  which,  defcribe  the  Ellipfts  def  and  another  parallel  to  it,  perfpedively,  equal 
to  its  width. 

Make  AG  equal  to  BE;  or,  through  E,  the  middle  of  the  Torus,  draw  E  Ga 
land  compleat  the  Square  EF;  in  which  defcribe  an  Ellipfts,  as  at  ghik„  which 
'gives  the  greateft  fwell  of  the  Torus  ;  and,  if  greater  accuracy  be  required,  de¬ 
scribe  another  Ellipfts,  above  that ;  and  thus,  as  many  reprefentations  of  Circles 
as  youpleafe  being  defcribed,  the  Curves,  dg  e,  and  fk  g,  defcribed  over  their  ex¬ 
tremes,  falling  into  the  Ellipfts  on  the  .Plinth,  at  e  andg,  will  be  the  true  Contours 
•of  the  Torus,  in  Perfpedive. 

>  Although  I  can  fcarce  fuppofe  that  any  Perfon  would  go  through  this  procefs,  who  would  delineate 
a  Bafe;  yet  is  there  no  better  or  readier  way  of  doing  it,  with  certainty.  Neverthelefs,  this  diffeflion 
;of  it  will  greatly  afEft  the  imagination  ;  and  is  the  beft  method  of  acquiring  a  true  knowledge  of  the 
nature  of  curvilinear  pradtical  Perfpeftive. 

hik,  at  the  bottom  of  the  Plinth,  is  an  Ellipfis,  which  is  the  perfpeiSlive  Seat  of  the  Shaft  of  the  Co- 
•<lumn  ;  from  which  may  be  obtained  the  edges  of  the  Column,  at  M  N;  but  it  is  of  no  other  ufe,  feeing 
,,-the  Curve  of  the  Ellipfis,  at  M  N,  is  very  different  from  that  below,  on  account  of  its  being  nearer  to 
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EXAMPLE  XXVL 


How  to  represent  a  Doric  Capital ,  inclined  to  the  Piblure,  -cafually ,  or  difcretion , 

S  is  the  Center  of  the  Pidture,  and  C  is  the  Vanifhing  Point  of  one  fide  of  the 
Abacus ;  the  other  is  out  of  the  Pidlure ;  the  Diftance  is  equal  to  S  L. 

£  is  the  Eye,  i.  e.  the  Diftance  of  the  Vanifhing  Point  of  the  other  Side  (found 
by  Prob.  12)  and  F  is  the  Vanifhing  Point  of  a  Diagonal,  bifedting  the  Angle. 

Let  A  be  the  place  of  the  neareft  Angle,  in  the  Pidlure  ;  and  let  Z  be  the  geo¬ 
metrical  Profile.  AB  is  the  Interfedlion  of  the  plane  of  the  top  ;  and  it  is  the 
meafure  of  the  fquare  of  the  Abacus. 

.  *  ,  * 

AB  being  drawn  indefinite,  draw  BE  cuting  it  at  B,  and  draw  AC,  and  BC, 
and  a  Diagonal  A  F,  cuting  BC  ;  compleat  the  fquare  of  the  Abacus  (Prob.  21.) 

Draw  AD  the  Interfeclion  of  the  mitre  Diagonal,  and  transfer  all  the  meafures 
from  the  Profile  to  A  D  j  from  which,  draw  Lines  to  F ;  and  having  got  the 
Points  c  and  e,  on  the  Diagonal  A  F,  the  Seats  of  the  Projedtures  of  the  Facia, 
Z,  and  the  Fillet  at  x  (obtained  as  ufual,  by  feting  off  the  meafures  at  a  and  U) 
from  c  ande  draw  Perpendiculars,  giving  the  Points  a  and  e. 

Compleat  the  Squares  cd  and  fg,  in  which  defcribe  Ellipfes  ;  a b  being  drawn 
parallel  to  A  B,  may  be  confidered  as  the  Sedtion  of  the  under  Face  of  the  Abacus. 

From  E,  or  any  other  Point  in  the  Horizontal  Line,  draw  Ec  to  b  ;  bifedt 
ab,  at  d,  and  make  ai,  1>2,  each  fomewhat  more  than  one  feventh  part  of  ab; 
or  with  the  Radius  a  d  defcribe  an  Ark  of  a  Circle,  and  get  the  Points  1  and  2, 
as  by  Prob.  3  rd,  by  which  means,  the  Ellipfis,  i.  e.  the  Points  e ,  f  g ,  h,  i,  by 
which  it  is  defcribed,  are  obtained. 

After  the  fame  manner,  in  the  Square,  efg,  of  the  fillet  at  x,  defcribe  the  Ellipfis 
J,  k,  /,  and  another  parallel  to  it,  equal  to  the  width  of  the  fillet ;  and  alfo,  ano¬ 
ther  above  that,  for  the  thicknefs  of  the  fmall  Bead,  at  x  ;  which,  being  fo  little 
diftant  from  each  other,  will  not  vary  much  in  their  Curves ;  other  wife,  every 
different  reprefentation  of  a  Circle  muftbe  feverally  defcribed,  as  the  foregoing. 

As  it  is  fomewhat  more  difficult  to  get  the  neceflary  Points,  when  the  Square  is 
inclined  than  parallel ;  let  the  remainder  of  the  Curves  be  thus  obtained. 

Through  y  draw  a  Line  parallel  to  AB  ;  and  (becaufe  this  Objedt  is  viewed 
centrally)  where  it  cuts  the  Vertical  Line,  at  i,  fet  off  if  and  ik  equal;  making 
f  k  equal  to  the  Diameter  of  the  fillet,  at  y,  geometrical ;  draw  fS  and  kS. 

Prom  the  Point],  where  fd  cuts  AD,  draw  j  F,  cuting  i  S  at  o,  the  repre¬ 
fentation  of  the  Center  of  that  Circle;  and,  through  o,  draw  Lo,  cuting  fS 
and  kS  at  h  and  m;  through  which,  draw  gh  and  lm  parallel  to  fd;  ghlm  is 
the  Square  of  that  Circle,  in  which  an  Ellipfis  muft  be  defcribed,  as  before  ;  with 
the  Fillet  and  Aftragal,  as  was  done  above;  particular  care  being  had,  to  make 
themlead  true,  at  the  extremes,  as  if  they  were  continued  around. 

The  Square  of  the  fedtion  of  the  Shaft  (pq)  is  obtained  in  the  fame  manner; 
and,  an  Ellipfis  being  defcribed  in  it,  from  the  Extremes  of  which,  perpendicular 
Lines  are  drawn,  for  the  Shaft  or  apparent  edges  of  the  Column.  How  they  fall 
into  the  Cavetto  isimpoftible  to  defcribe,  feeing,  the  Line  is  loft  infenfibly. 

The  large  Ovolo  can  only  be  defcribed,  truly,  as  the  Torus,  by  means  of  va¬ 
rious  reprelentations  of  Circles,  and  defcribing,  carefully,  a  Curve  over  the  ex¬ 
tremes  of  them  all;  for  it  muft  be  obvious,  that  the  contour  of  fuch  Mouldings, 
though  circular,  is  not  in  a  Plane,  but  is  continually  changing  its  place,  from  the 
upper  Circle  to  the  lower. 

Let  it  be  obferved,  that  the  Curves  are  the  fame,  whether  the  Squares,  in  which 
,  they  are  defcribed,  be  parallel  to  the  Pidlure  or  oblique,  in  any  inclination  whatever. 
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How  to  reprefent  a  large  Crane ,  or  Water  Wheel ,  vertical. 

Let  ABCD  (Nof  i.)  be  the  geometrical  figure,  and  proportion  of  the  Wheel ;  -p. 

;andS  its  Center,  or  Axis.  Its  Pofition  is  accidental,  as  the  vertical  Line,  bg  paf-  00* 

ling  through  the  Center,  indicates. 

LetC  be  the  Center  of  the  Piaure,  and  CE  itsDiflance,  in  the  Horizontal  Line. 

Let  AB  be  the  Interfeaion,  of  the  Plane  of  the  Wheel,  with  the  Pidure ; 
which,  the  Wheel  is  fuppofed  clofe  to ;  and  let  BD  be  the  Ground  Line. 

Transfer  the  diameter  of  the  Wheel  to  the  Interfedion,  AB,  at  F  G. 

Draw  CV  perpendicular  to  the  Ground  Line,  which  is  the  Vanifhing  Line  of 
•the  Face  of  the  Wheel.  Make  CE  equal  toCE;  draw  F  C  and  GC  ;  and  FF, 
cuting  GC  at  H ,  and  draw  HI,  parallel  to  A  B. 

FGHI  reprefents  a  Square,  containing  the  Wheel ;  in  which,  defcribethe  El¬ 
lipfis,  abed;  and  within  it  another,  reprefenting  the  Rim  of  the  Wheel. 

Make  BK  equal  to  its  determined  width,  and  draw  KL  parallel  to  AB,  by 
•whieh  deferibe  the  Curve  OP$j  reprefenting  the  cylindrical  Surface  of  its  con¬ 
vexity  ;  and  there  may  be  two  other  Curves  deferibed,  equal  in  width,  reprelenting 
the  breadth  of  the  Rims,  and  another,  fhewing  the  thicknefs  of  one. 

The  Levers,  or  Vanes,  a,  b,  c,  d,  &c.  (No.  i.)  may  be  thus  obtained. 

Make  AG  and  BF  each  equal  to  their  width  ;  and  draw  AC  and  BC;  produce 
FF,  cuting  CB,  at  C,  and  draw  CD  parallel  to  AB,  cuting  CA,  at  D. 

On  CD  deferibe,  perfpectively,  the  exterior  Square,  CD  HI,  in  which  deferibe 
an  Ellipfis,  by  a  Pencil  Line  ;  which,  with  the  interior  Curves,  reprefent  concen¬ 
tric  Circles  (as  ABCD,  abeg,  No.  i)  this  laft  will  limit  all  the  extremes  of  the 
Levers.  Their  places  are  found,  by  .drawing  perpendiculars,  from  each,  to  the 

Oround  Line  ;  as  ip,  hq,  &c.  .. 

Draw  a  Perpendicular  from  the  Rim,  at  J  (No.  i)  cuting  the  Ground  Line  at 
p  •  from  which  transfer  all  the  meafures  Pp,  Pq,  &c.  (where  perpendiculars  from 
the  Levers,  at  i,  h,  &c.  cut. it)  to  Bp,  By,  Bg,  &c.  from  which,  draw  Lines  to 
E  cuting  BC  .at  i,  2,  3,  &c.  from  which  draw  Perpendiculars,  cuting  the 
outer  Ellipfis  at  i,  h,  &c.  as  in  the  Figure,  where  the  correfponding  Characters 

particularize  the  feveral  Levers.  r  , 

Any  one  (as  k)  being  obtained,  a  Line  drawn  through  S,  which  reprefents  the 

Center  of  the  Wheel,  gives  its  oppolite,  at  d.  . 

By  the  fame  Method  the  crofs  Timbers,  &c.  may  be  obtained. 

This  Method,  though  the  fame  as  the  old  Authors  pradtifed,  is  not  repugnant 
to  the  new  Principles,  by  Brook  Tay  lor  j  and  may  do,  accurately  enough,  in  com¬ 
mon  Cafes,  and  where  room  is  wanting ;  but,  as  a  contrail,  I  will  alfo  fhew,  how 
:  mUch  more  fimple,  mafterly,  and  correa,  they  may  be  obtained,  by  means  of  then 
;  xefpeaive  Vanilhing  Points;  and,  when  they  are  not  very  remote,  Interfeaing  Points. 

AB  was  conlidered  as  the  Interfeaion  of  one  Plane  of  the  Wheel,  with  the 
Pidure.  A  Right  Line,  C  V,  drawn  through  C,  the  Center  of  the  1  ic.ure,  paiallei 
to  AB,  is  the  Vanilhing  Line  of  them  both,  and  C  is  its  Center. 

The  Horizontal  Line  is  of  no  ufe,  in  this  .operation;  no  regard  being  had  to  any 
other  Vanilhing  Line  or  Interfeaion,  whatever,  but  that  of  the  Plane  of  the  t  igure. 

CE,  perpendicular  to  C  V,  the  DiRance  of  the  Piaure,  is  alfo  the  Diflance  of  this 
Vanilhing  Line,  which,  is  the  Vertical  Line  of  the  Piaure ;  and  E  is  the  true 
Place  of  the  Eye,  for  that  Plane.  (Theo.  4.) 

Find  the  Vanilhing  Points,  D  and  V,  of  the  Inclination  of  the  Timbers,  parallel 
to  AC,  and  BD  (No.  1)  i.  e.  make  the  Angles  CE  D,  CE  V,  refpeaively  equal  to 
the  known  or  determined  Inclination  of  A  C,  and  B  D,  with  the  Horizon  t »  c  1  &  ^  Prob.  2. 

the  Vanilhing  Line  at  D  and  V,  the  Vanilhing  Points  of  thofe  parallel  Pimoei  .  Sea.  3- 
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Or,  having  found  either,  make  DEV  a  Right  Angle,  it  will  give  the  other; 
becaufe  the  Timbers  are  at  right  angles  with  each  other.  (Prob.  4,  Se£L  3.) 

Bifecl  the  Angle  DEV  by  the  Right  Line  EF  ;  F  is  the  Vanifhing  Point  of  the 
Timbers,  E,  G,  &c.  (No.  1.)  which  make  half  right  angles  with  the  other.  In 
the  fame  manner,  i.  e.  by  bife&ing  the  Angles  all  the  other  Vanifhing  Points,  G 
and  H,  &c.  of  the  Levers  are  acquired  ;  which,  feeing  they  tend  to  the  Center  of 
the  Wheel,  may  be  drawn  without  more  preparation  ;  as  GS  and  HS,  &c.  which 
gives  the  Levers,  at  i,  /,  and  a,  k,  &c.  and  FS  gives  the  Timbers  at  E  and  G. 

The  Timbers  at  I  are  parallel  to  them,  and  have  the  fame  Vanifhing  Point; 
the  others,  at  O,  F,  and  H,  are  at  right  angles  with  them.  Make  FEY  a  Right 
Angle,  and  they  will  tend  to  that  Point,  where  E  Y  would  cut  the  Vanifhing  Line. 

As  the  crofs  Timbers,  do  not  pafs  through  the  center  of  the  Wheel,  they  may 
be  thus  obtained  ;  with  the  greateft  accuracy. 

Let  P  J,  at  the  farther  extreme  of  the  Wheel  (No.  1)  be  produced,  and  produce 
the  Timbers,  &c.  till  they  cut  it,  at  M,  and  N,  &c.  PQ  may  be  confidered  at' 
the  Interfeflion  of  the  Picture,  coinciding  with  A  B,  or  K  L. 

Transfer  the  interfering  Points  M,  N,  &c.  toAB  and  KL,  at  v,  X,  y,  and  z: 

Draw  v  D  and  xD,  giving  the  reprefentations  of  the  Timbers,  parallel  to  A  C; 
whofe  thicknefs  are  obtained  at  v  1,  x  2.  yD  and  zD  give  thole  on  the  other 
fide  of  the  Wheel,  as  they  are  feen  between  the  hither  Timbers. 

From  A  draw  a  Line  through  the  Center  S,  which  gives  the  two  Vanes,  at 'll , 
and  e,  whofe  Vanifhing  Point  is  not  in  the  Picture,  nor  neceflary. 

The  Interfering  Points  of  the  other  crofs  Timbers,  parallel  to  BD,  are  below 
the  Interferion,  BD,  which,  if  they  were  remote,  could  not  be  acquired;  where¬ 
fore,  from  or  through  either  of  the  extremes  of  thole  which  are  obtained,  draw 
r  F  and  s  F  cuting  the  inner  Curve  of  the  Rim  at  t  and  u  ;  and,  through  them,  draw 
V  /,  and  V  u ,  which  give  thofe  Timbers. 

The  Levers,  it  is  obvious,  are  all  between  the  two  Ellipfes,  as  their  Originals 
are  between  the  Circles,  at  No.  1. 

The  Points  a,  k,  i,  &c.  in  the  hither  Front,  being  obtained,  drawa#,  i &c. 
parallel  to  the  Horizon  ;  for  the  Front  is,  at  right  angles  with  the  Picture. 

The  Supporters,  or  Stays  behind  them,  are  beft  defcribed  by  the  Figure  ;  to  par¬ 
ticularize  every  minutia,  would  take  above  another  Page  to  little  purpofe.  The 
fquare  of  the  Axle  being  obtained,  at  S,  the  Sides  are  parallel;  and  the  Timbers 
at  I  and  O  form  a  Square,  whofe  Vanilhing  Points  are  F  and  Y. 

Or,  thofe  at  I  may  be  produced  to  the  Interfedlion  KL,  cuting  it  at  J  and  K; 
and  one  of  the  other,  at  Q.  The  reft  is  obvious,  on  infpe&ion. 
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How  to  reprefent  circular  Steps ,  in  Perfpeftive ;  with  a  round  Pedejlal  on  the  Steps . 

Fig.  1 01 .  Let  CE  be  the  Horizontal  Vanifhing  Line  ;  C  the  Center,  and  CE  the  Diftance ; 
and  let  A  B  be  the  meafure  of  the  firft  Step. 

Defcribe  a  Square  ABDF  (Prob.  19th)  in  which  inferibe  the  Ellipfis  acbdefgh. 
Make  c  G  equal  to  the  height  of  a  Step,  as  at  X  (No.  1)  and  by  drawing  Perpen¬ 
diculars,  a  r,  b  2,  &c.  and,  from  A  and  B ,  Diagonals  cuting  them,  the  lower 
Curve  may  be  defcribed. 

Draw  A I  or  GH,  perpendicular;  and  on  them,  from  A  or  c,  fet  off  all  the  mea- 
fures  of  as  many  Steps  as  are  required,  viz.  A  A,  AC,  or  Gc,  ci,  equal  (as  in  the 
Profile,  for  two  Steps)  and  from  them  draw  to  E,  or  C,  as  in  the  Figure. 

Find  the  Square  of  the  next  Step  J  KLM  (Ex.  11.)  in  which  defcribe  the  Ellipfis 
abed ,  &c.  as  before;  and  the  lower  Curve,  ghikl,  may  be  obtained,  likewife,  in  the 
fame  manner.  And  thus,  as  many  Steps  may  be  reprefented  as  are  required. 

N.  B.  AB  is  not  neceflarily  the  Interfe&ion  of  the  Pifture,  but  parallel  to  the  Interfe&ion  ;  and  AB 
the  known  or  determined  meafure  of  the  firft  Step,  in  that  place. 
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To  reprefeut  a  circular  Pedeftal,  on  the  Steps. 

At  No.  1  is  the  Profile  of  the  Pedeftal ;  from  which,  transfer  all  the  meafures  of 
the  Plinth,  Mouldings,  &c.  to  the  vertical  Interfe&ion,  GHorAI,  or  both;  the  Fig.  101. 
one  conlidered  as  the  fedtion  of  a  vertical  Plane  perpendicular  to  the  Piaure,  thro’ 
the  Axis  of  the  Pede dal,  and  the  other  a  diagonal  Section. 

Make  CD  equal  to  the  Plinth  of  the  Bafe  ;  Cl  to  the  height  of  the  Cornice,  and 
at  1,  2,  3,  &c.  fet  off  the  proportions  of  the  Mouldings. 

The  fquare  of  the  Plinth  being  obtained,  at  N  O,  and  an  equal  one  at  PQ,  in 
Both  which  deferibe  Ellipfes ;  as,  for  the  Steps  below. 

The  other  Curves  muff  all  be  obtained  after  the  fame  manner,  by  in'fcribing  EI- 
ilipfes  in  Squares;  as  pq  is  a  Side  of  the  fquare  of  the  Facia,  rs  of  the  bottom  line 
of  the  Cornice,  and  t  u,  of  the  upper  Line  of  the  Bale  Moulding. 

It  is  obvious,  that,  as  the  plane  of  the  Curve  falls  nearer  to  the  Vanifhing  Line, 

•the  Curve  is  more  excentric,  i.  e.  flatter;  as  in  right  lined  Objedts,  every  fedlion, 
parallel  to  the  Bafe,  becomes  more  obtufe  and  acute  angled,  the  Figure  being  more 
>  <contradled,  as  it  approaches  nearer  to  its  Vanifhing  Line  ;  in  which  it  is  wholly 
loft  to  fight,  feeing  that,  the  Eye  is  in  the  Plane  of  the  Figure,  and  confequently, 
its  whole  reprefentation  is  in  the  Vanifhing  Line.  Yet,  there  is  no  poffibility  of 
deferibing  them  in  another  Plane  either  above  or  below,  To  as  to  be  of  any  fervice, 
in  refpedt  of  the  Curve,  as  every  Curve,  the  farther  it  is  removed  from  the 
Vanifhing  Line  of  the  Plane  it  is  in,  becomes  more  curved,  i.  e.  it  is  more 
convex;  or,  as  workmen  phrafe  it*  quicker,  or  more  acute  ;  which  implies,  that 
it  falls  off  from  a  Tangent,  more  fuddenly. 

.  From  what  has  beeii  deferibed  above,  in  delineating  round  Objedts,  it  appears 
nothing  more  than  drawing  a  fquare  one,  of  the  fame  dimeniions,  and  inferibing 
an  Ellipfis  in  every  reprefentation  of  a  Square. 

It  muft  be  obvious  to  every  Perfon  of  difeernmeht,  that,  whereever  the  Eye  is  p-  .  , 
Situated,  in  refpedt  of  a  convex  Objedt,  as  a  Vafe,  &c.  (Fig.  102)  the  Vanifhing  1 

Lrrn©  of  tHe  Plane  of  the  Circles  (CE)  curing  the  Objedt,  the  Curves  a  be,  def, 

&c.  or  abc \  defy  &c  on  either  fide  of  the  Vanifhing  Line,  are  always  concave 
towards  rt;  and  confequeirtlj,  if  a  concave  Objedt  be  reprefented  (as  the  Abacus, 
of  the  Idnic  or  Corinthiain  Capital,  Ex.‘  30  and  32)  the  Curves  will  be  convex, 

■tpwarcL  tl'C  Vanifhing  Line.  It  is  alfo  manifeft,  that  if  the  Curves,  that  is,  if 
the  PJants-they  are  in,  be  equally  diflantYrOm  a  Plane  palling  through  the  Eye, 

;  parallel  to  them;  heibg  equaband  fimilar  Curves,  of  any  kind,  and  perpendicularly 
iOn.e  oppofite  the  other,  their  Representations  will  alfo  be  equal  and  fimikr. 

'  Hcfw  k  .t'pdffible  then,1  for  any  Perfbia,  who  has  any  pretenfions  to  the  Art  of 
.delineating,  to  run  into  fu’cjvgrofs  absurdities  as  are  exhibited  in  No.  2.  I  have 
feed’ a  Vale,  fo  reprefented,  on.  tHLPannel. of  a  Coach  Door,  which  was  very  well 
I  j^mCd,  and,  .in  other  relfeHs  pdffable.  ,  ,  . 

'  ‘  THE  Plinth,1'  A  B,  was  paralier’  and  the  Side;  BCD,  wasfeen;  but,  in  dead  of  the  No. 
Lines,  in  that  Fage,  tending,  to  a  Vanifhing  Point,  they  inclined  to  each  other  to¬ 
wards  :the  Eye .;  'and  confequently,  gave  the  Plane,  ABC,  the  appearance  of  in¬ 
ch  hi  bg,  or  afeending.  The  Mouldings,  at  E,  where  curved  contrary  to  the  Bafe, 
which'  plainly  indicates  the  Horizontal  Line,  HI,  to  pafs  between  them  ;  and,  the 
CurvCs,'  being  regular,  alfo  evinces  the  Eye  to  be  atE,  and  confequently  the  Face, 

1  BCD,  of  the  Plinth,  could  not  be  feenv 

vThe  Linfe's  'at  FG,  the  greateft  fwell  of  the  Vafe,  were  Right  Lines,  which  alfo 
evinces  the  Eye  to  be  on  a  level  with  them;  ’wliilft  the  nulled,  or  fluted  part,  abc, 

•was  a  parabolic  Cqrve,  riling  as  in  the  Figure  ;  and  the  Top,  at  K,  gently  curved. 

.  -Is  it  nqt  fyrprizing,  that  any  Artift  fhould  be  fo  regardlefs  of  his  Reputation,  as 
tp.fulfer  fuch  ,a  medley  of  inconfiftencies  to  go  out  of  his  hands;  and  to  palliate  it 
by  .faying,  in  fuch  things,  it  is  not  worth  the  while  to  ftand  confidering  about  it. 

I  grant  it  would  not  be  worth  the  while,  to  delineate  the  whole  by  the  Rules  of 
y  3  C  Perfpedtivc; 
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Perfpe£tive ;  but  furely,  the  Lines  in  the  Plinth  are  as  eafily  made  to  incline  the 
right  way,  as  wrong  ;  and  if,  by  curving  the  horizontal  Lines  of  the  Vafe,  it  was 
intended  to  give  an  appearance  of  roundnefs ;  would  not  that  be  better  effected  by 
curving  them  properly  ?  it  would  take  no  more  time;  and,  if  the  Delineator  was 
not  inclined  to  think  much  about  it,  I  would  advife  all  fuch,  to  place  an- Object 
before  them,  and  their  Eye  in  the  Point  of  View,  as  they  intend  the  Object  to  ap¬ 
pear  ;  they  will  then  afl'uredly  fee,  how  unpardonable  fuch  mifreprefentations  are, 
becaufe  they  are  as  readily,  without  lots  of  time,  done  right  as  wrong. 

I  have  feen  full  as  gro!s  abfurdities  on  the  Stage  ;  which  ought  to  be  regulated 
by  the  ftri&eft  Rules.  I11  Theatres,  Perfpedlive  might  be  difplayed  to  great  ad¬ 
vantage  ;  and  certainly,  its  Rules  ought  not  to  be  difpenfed  with,  on  any  ac¬ 
count  whatever.  I  do  not  mean  in  every  minutia,  but  in  the  whole  Defign  ;  for, 
if  liberties  be  taken,  in  order  to  appear  better  in  one  Point  of  View,  it  will  appear 
worl'e  in  another;  particularly,  in  Scenes  reprefenting  a  grand  Palace,  &c.  or  other 
regular  piece  of  Architecture,  there  is  no  poffibility  of  departing  from  the  Rules  ; 
in  detached  Planes,  as  in  Scenery,  they  cannot  reprefent  one  entire  Building,  in 
any  Point  of  View,  without  adhering  ftri&ly  to  Perfpedtive. 

To  the  bell  of  my  remembrance,  in  that  Mafter-piece,  by  Servandoni,  in  the 
Pandemonium  (though  1  think,  the  grotefque  Stile,  of  that  Defign,  is  not  al¬ 
together  confonant  to  the  grand  defcription  of  it,  in,  Milton’s  Paradife  loft)  the 
Eye,  in  that  Scene,  is  on  a  level  with  the  Bales  ;  and  conlequentJy,  the  Ruftics, 
on  the  Columns,  appear  curved.  It  is  a  long  time  fince  I  faw  it;  but  I  believe, 
the  firft,  from  the  Bafe,  is  as  much  curved  as  the  upper  one.  The  whole  has  a 
grand  and  ftriking  e'ffedt,  chiefly  occafioned  by  the  magnificent  difplay  of  Lights 
and  Colours;  which  being  left  out,  I  am  perfuaded  that  this  Defign  would  lofe 
much  of  the  applaufe  it  has  obtained.. 
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How  to  reprefent  an  Ionic  Capital,  perfpeftlvely,  having  one  Face  parallel  to  the  P iHure ^ 

V  -  »  •  •>  r  -  *3-0 

This  Example,  and  more  particularly  the  31ft,  of  the  Corinthian  Capital,  is  a  matter  of  real  difficulty *j 
To  reprefent  fuch  Objects  as  the  Volutes  (and  other  decorative  parts,  of  which  the  latter  is  oomgofed).. 
will  indeed  baffle  all  Rules.  I  fhall  nevertheless  attempt  to  lay  down  fome,  which  will  give  their  true^ 
places,  with  certaipty  ;  and,  if  the  Practitioner  will  carefully  obierve  how  fuch  Objedts  appear,  accord¬ 
ing  to  the  pofition  in  which  they  are  feen,  and  intended  to  be  delineated,  he  will  not  be  much  at  a  lofs; 
if  he  has  any  hand  at  Ornament,  in  Foliage,  &c.  and  carefully  adheres- to  the  Rules  I  (hall  prcfcribc. 

Fig.  103,  At  Fig.  103,  No.  1,  is  the  true  geometrical  Plan  arid  Elevation  of  the  Ionic 
Capital;  not  according  to  the  Antique  Which  is  riot  fo  difficult,  feeing  that,  the 
Volutes  or  Scrolls  are  in  one  Plane.  Oil  the  left  (at  is  the  Plan  of  the  Volute 
fhewing  its  pofition  in  refpeft  of  the  Abacus  and  Ovoid,  &c.  On  the  right  (at  Y) 
is  the  Elevation ;  which  appears  elliptical,  on  account  of  its  Pofition,  which  is 
;  known  from  the  Plan. 

If  a b  be  the  Line  of  its  dire£tion  (which  is  fomewhat  curved)  to  the  front, 
AB;  it  is  obvious,  that  it  makes  a  confiderable  Angle.with  it;  to  which,  perpendi¬ 
culars  being  drawn  give  ec,  its  apparent  width  in  front;  which  rneafures,  being 
tranfpofed  to  the  other  fide,  at  d  and  g,  and  perpendiculars  drawni  give  its  ap¬ 
parent  geometrical  Front ;  of  which  Z  is  the  true. 

Having  deferibed  the  geometrical  Plan  and  Elevation,  I  now  proceed  to  ftiew 
how  it  may  be  delineated,  perfpe&ively. 

Let  AB  be  confidered  as  the  Interfe£tion  of  the  Picture,  with  the  Plane  of  the 
top  of  the  Abacus.  Let  V  L  be  the  Horizontal  vanishing  Line,  and  C  the  Cen¬ 
ter  of  the  Picture.  The  Diftance  is  greater  than  can  be  applied  on  the  Horizontal 
Line,  take  C E  half  the  Diftance,  and  deferibe  the  Square  ABDG  (Prob.  19) 
which  contains  the  whole  Abacus. 
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The  Curve  e  f  g,  which  is  the  fixth  part  of  the  Circumference  of  a  Circle,  may 
be  eafily  obtained ;  as  thus.  *  J 

From  c,  F,  and  d,  any  Points  at  pleafure,  in  AB,  draw  Perpendiculars,  c  I, 
d  2,  &c.  to  the  Curve;  and  draw  cC,  F  C,  and  dC,  which  reprefent  thofe Lines’ 
indefinite.  Make  cr,  F f,  &c.  reprefent  the  finite  Parts  (Prob.  15)  through  the 
Points  e,  c,  /,  d,  and  g,  defcribe  a  Curve,  which  will  be  a  portion  of  an  Ellipfis, 
and  reprefents  the  Curve  e  f  g. 

The  returning  Side,  BD,  is  obtained  by  means  of  Ordinates,  at  1,  2,  3,  after 
the  fame  manner,  which  are  parallel  on  that  Side.  The  interior  Curves  may  be 
projected  by  the  fame  means,  and  the  Plans  X,  T,  aud  Z  of  the  Scrolls,  as  any 
other  geometrical  Figure  (in  Sed.  5)  from  which,  their  Reprefentations  are  pro- 
jeded,  as  below  ;  the  returning  Angles  at  A  and  B,  being  perpendicular  and  pa¬ 
rallel  to  the  Diagonal  AC,  tend  to  the  Diflance  Points. 

This  preparation  is  fufficient  for  an  extra  Plan ;  I  (hall  next  (hew  how  far  it  is 
ufeful  in  finilhing  the  Reprefentation  below.  This  Plan  may  be  fuppofed  to  be 
the  top  of  the  Abacus,  as  a  Plane  fimply ;  but  -I  (hall  fuppofe  it  to  be  above,  as 
in  Example  12  th,  and  that  the  Reprefentation  is  below  it. 

Let  AB,  No.  3,  be  now  confidered  as  the  Interledion  of  the  top,  inflead  of 
AB;  to  which  Line  transfer  all  the  meafures  from  AB;  and  form  the  out  Line 
of  the  Plane  ABD,  as  before  ;  by  means  of  the  lame  Vanilhing  Points. 

To  compleat  the  Abacus ;  bifed  A  B,  at  F,  and  draw  a  Perpendicular,  FG. 

From  F,  fet  off  all  the  meafures  of  the  heights  of  the  Mouldings,  and  draw 
Lines  from  them  to  C  ;  fuppofing  FG  a  vertical  Sedion  of  a  Plane  through  the 
middle  of  the  Capital. 

The  Center  (S)  being  obtained,  draw  a  perpendicular,  from  S,  curing  thole 
Lines;  through  which,  draw  the  parallel  Lines  ce ,  df  &c.  till  they  cut  Perpen¬ 
diculars  from  the  correfponding  Mouldings,  in  the  Plan  above.  Or,  for  greater 
accuracy,  make  BC  equal  to  Ff,  the  receding  of  the  Curve  from  the  Pidure  ; 
where,  make  a  true  Profile  of  the' Moulding,  of  the  Abacus ;  from  which,  draw 
Lines  to  the  Center  of  the  Pidure^,  curing  ce,  df,  &c,  from  the  Axis,  at  e  and  f 

Having  obtained  the  returning  Moulding,  at  the 'Corner  B,  by  means  of  the  per- 
fpedive  Plan,  above,  a,nd  a  perfpedive  $e,dion,  at  FG  (obferving,  that  it  is  a  mitre 
Angle,  touching  the  Pidure,  and  conlequently,  recedes  more  than  the  true  Mould¬ 
ing,  as  maybe  feen  by  the  geometricalPIan,  No.  1,  at  A  or  B)  from  which*  Lines 
tending  to  the  Point  of  Pittance,  on  the  right  hand,  curing  Perpendiculars  from 
the  Plan,  above,  give  the  other  Mit?e,  ^7. 

From  g,  h,  and  /,  draw  Lines  to  xfa  Center  (C)  cuting  Perpendiculars  from 
the  Angle  D,  in  the  perfpedive  Plan ;  by  which  means,  the  feveral  Angles  at  D 
are  obtained;- and  the  curve  Lines  may  be  drawn  by  a  careful  hand,  as  in  the  Fi¬ 
gure,  nearly  parallel  among#  themfelves  ;  otherwifej,  if  great  accuracy  be  required, 
each  Curve  muff  be  got,  feverally,  in  different  Plancis. 

,  The  Abacus  being  compleated,  proceed  to  the  Scrolls  or  Volutes. 

Having-  Carefully  obtained  theperfpe&ive  Plans  (X,  T,  and  Z)  of  the  Scrolls, 
which  are  regular  Trapezia  (as  at  X,  No.  1)  not  regarding  the  hollowing. 

In  this  Diagfam,  it  is  too  near  the:  Vanilhing  Line  ;  but  may,  for  greater  exad- 
nefs,  be  at  a  greater  Diflance  from  ill  (as  in  Ex.  13.) 

Draw  ab  parallel  to  AB,  the  Interfedion  of  a  Plane  palling  through  the  middle 
of  the  Scrolls  (as  at  ab,  No.  1)  its  Diflance  from  AB,  is  equal  to  the  diflance  of 
ab  from  the  top  of  the  Capital,  geometrical. 

:  By  moans  of  the  Interfedion  ab,  the  reprefentations  of  thofe  Trapezia,  x,  y, 
and  z,  £fe  eafily  obtained  ;  transfering  the  geometrical  meafures  to  that  Interfec- 
tion,  firft;  Perpendiculars,  from  No.  2,  will  cut  Lines  tending  to  C,  the  Center 
of  the  Pidure,-'and  give  all  their  Angles,  fufficient ly  corred;  but,  ifgieatei  ac¬ 
curacy  be  required,  their  Vanilhing  and  Interfeding  Points  may  be  had,  as  m 
.-other  Figures,  which  are  in- -the  Horizontal  Line;  but,  on  account  of  their  Inc  1- 
nation  to  the  Pidure,  they  are  beyond  its  limits. 
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Now,  the  ufe  of  thefe  Figures  is  very  obvious;  by  which  means,  the  feveral 
apparent  Faces,  with  their  feveral  divifions,  are  determined,  pafting  through  the 
Eye  of  the  Volute,  &c.  But,  if  an  extra  Plan  be  drawn,  as  above.  Perpendi¬ 
culars  from  X,  T,  and  Z,  give  the  fame,  in  refped  of  their  widths. 

Hence  may  be  feen  the  unavoidable  diftortion  of  the  Volute  on  the  left ;  which, 
on  account  of  its  oblique  pofttion  to  the  Picture,  and  the  Eye,  is  dragged  out  be¬ 
yond  its  geometrical  proportion  ;  and  confequently,  cannot  pleafe  the  Eye  but  ia 
•the  true  Point  of  View.  It  is  true,  the  Diftance  it  too  fhort;  neverthelefs,  every 
oblique  parallel  Reprefentation,  of  fuch  Objects,  muft  be  more  or  lefs  diftorted, 
according  to  the  diftance,  and  oblique  fituation  of  the  Eye. 

Having  got  their  dimenfions,  of  height,  by  means  of  a  perpendicular,  hi,  from 
the  middle  of  their  geometrical  Plan  (X,  No.  1)  and  the  place  where  they  fall  on 
the  Ovolo  (which,  muft  be  drawn  as  in  the  Doric  Capital,  without  its  Abacus, 
Ex.  26)  the  reft  muft  be  delineated  by  a  fteady  hand,  guided  by  a  nice  Eye  ;  for, 
without  great  nicety  in  both,  it  is  not  poflible,  by  the  Rules  of  Perfpedive,  to, 
projed  fuch  Objeds ;  feeing  that,  the  Curve  is  not  only  continually  varying  from 
the  Center  to  its  utmoft  extent,  but  it  is  alfo  continually  growing  forward,  from 
the  utmoft  extreme  to  its  Center,  and  is  not  defcribed  on  the  fame  Plane,  or  other 
Surface  ,  which  circumftance  renders  it  utterly  impoffible  to  be  defcribed  perfpec- 
tiveiy,  by  rule  ;  neverthelefs,  by  the  Rules  preferibed  and  judgment  in  drawing, 
it  may  be  projeded  fo  as  to  pleafe  the  moft  critical  Eye, 

Below  this  outline  is  a  finiflred  Capital,  drvefted  of  the  neceffary  Lines  for  projecting  it.  It  is  fome-. 
what  farther  removed  from  the  Horizontal  vanifhing  Line,  but,  in  other  refpedts,  it  is  the  fame;  except¬ 
ing  the  decorative  parts,  of  foliage,  &c.  which,  according  to  the  pofition  in  which  the  Capital  is  viewed, 
will  differ  in  Figure.;  they  were  omitted,  above,  for  the  fake  of  continuing  the  Lines  of  the  Abacus, 
which  they  hide,  in  this.  No  Rule  can  poffibly  be  of  any  ufe  in  delineating  fuch  Ornaments ;  a  real 
Objed,  before  the  Eye,  is  the  belt  and  only  means  to  cffe£t  it. 

EXAMPLE  XXX. 

v  vf  i  *  ;  f  •  -  '  %  .  *  .y, . 4  ’  r,  [  ' 

Is  an  Ionic  Capital^  according  to  the  Antients ,  which  is  inclined  to  the  Pidlure . 

This  Capital  is  delineated  with  much  more  eafe  than  the  other,  for  feveral  re^-> 
fons;  becaufe  its  Abacus  is  a  Square,  with  only  a  Cima  reverfa;  and,  the  Volutes' 
are  both  in  one  Plane,  which  is  vertical. 

The' Abacus,  rsTuppofed  to  cut  the  Pidure,  at  A,  through  which,  draw  AB, ' 
parallel  to  the  Horizon  ;  V  is  the  Vaniftling  Point  of  the  front  Lines,  its  diftance  r 
is  .VD;  the  other  Vaniftling  Point  is  out  of  the  Pidure. 

r  ^  i  1  4  v  l  f  >  *  *  •  •*  J4  1  I  *  4  }  ft  V  x  *  •  *  *  *  r  j  *  *  *  i  »  v «  <  <  v  *1 

Make  A  B. equal  to  a  Side  of  the  fquare  of  the  Abacus,  and  projed  the  Square. 
ABC,  perfpedively  (Prob.  21)  andfinifh  the  Abacus,  as  in  Ex.  13.  of  the  Pedeftal. 

The  hither  Scroll  projeds  through  the  Pidure  ;  becaufe  the  corner  of  {he  Aba¬ 
cus,  at  A,  cuts  the  Pidure,  and  the  Scroll  projeds  beyond  it,  in  this  Capital. 

The  Interfedion  of  the  Plahe  of  the  Volutes  may  be  determined,  truly,  from  a 
geometrical  Plan  ;  as  at  X,  an  Angle  of  the  Abacus,  inclined  to  AB  as  the 
Objed  is  fuppofed  inclined  to  the  Pidure; 

-  The  whole  Moulding  projeds  before  the  plane  of  the  Scrolls;  therefore,  pro¬ 
duce  cb  to  a,  cuting  A  B.  Make  A  a  equal  Aa ,  draw  ad  perpendicular,  and 
produce  ab ,  cuting  ad  at  c;  all  that  part  of  the  Scroll,  on  the  right  hand  of 
ad,  projeds  through  the  Pidure.  .  .  .  :  '  ;  )  ‘  :  ••• 

Make  cd  equal  to  the  height  of  the  Scrolls,  or  ad  of  the  Capital,  and  draw  dV. 

Defcribe  a  Redangle,  inclofing  the  Scroll,  at  each  extreme,  as  edef,  edef ; 
and,  within  thefe,  others  may  be  defcribed,  as  in  the  Figure  (dividing  cd  geome¬ 
trically,  at  1,  2,  3,  4,  and  drawing  Lines  to  V ;  alfo,  dividing  bf,  perfpedively, 
at  1,  2,  3,  and  drawing  perpendiculars) .  or,  feveral  points  may  be  determined,  by 
means  of  which,  the  Scrolls  may  be  very  accurately  delineated,  perlpedively,  but 
muft  own  it  is  a  laborious  procefs,  and  may  be  drawn  accurately  enough,  within 
the  large  Redangles. 
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The  other  Front,  or  rather  the  End  of  this  Capital,  is  different,  and  is  not  eafily 
delineated,  truly.  Having  obtained  the  outline  of  the  oppotite  Scroll ;  at  q;  h  bi- 
fea  the  bottom  Line  of  the  Abacus,  at  k ;  where,  defcribe  the  representation  of 
a  Semicircle,  kl,  in  a  Plane  parallel  to  the  Front,  but  different  in  dimeniions  to  the 
Scrolls.  The  proportion,  and  figure  of  it,  may  be  had  in  Books  of  Architecture. 

This  Face  reprefents  a  kind  of  Ballufter,  fpreading,  at  its  extremes,  to  the  width 
of  the  Scroll  ;  but  the  Axis  of  it  does  not  pafs  through  their  Centers. 

The  Ovolo  is  the  lame  in  this  as  in  the  modern  Capital;  fave  only,  that  it  is 
not  feen  on  the  fides,  at  all,  being  wholly  hid  by  the  Bailufters. 

EXAMPLE  XXXI. 

To  reprefent  a  Corinthian  Capital  inclined  to  the  Picture. 

This  Objed  is  fuppofed  to  be  direa  before  the  Eye  ;  and  confeqUently,  the  Axis 
of  the  Capital  pafies  through  the  Center  of  the  Pidure,  at  C.  Fig.  Io5» 

-CE  (perpendicular)  is  the  Diftance,  VL  the  Horizontal  Line,  and  V  the  Vanifh¬ 
ing  Point  of  one  fide  of  the  Capital,  or  rather  of  its  Pofition  ;  for,  the  Objed  not 
being  right  lined,  fave  the  fhort  returning  Angles,  it  has  indeed  no  Vanifhing 
Point ;  yet  they  are  neceffary,  in  the  Delineation. 

Let  a  be  the  Point  in  which  a  Square,  inclofing  the  Abacus,  touches  the  Pic¬ 
ture  ;  through  which,  the  Interfedion  of  the  top  may  be  drawn  ;  but  it  will  be 
more  eligible  to  take  another,  above,  at  BD,  parallel  to  the  Horizon. 

1  he  Abacus  of  this  Capital  is  the  fame,  in  proportion,  and  every  other  refped, 
as  the  modern  Ionic;  therefore,  the  mealures  may  be  taken  from  Fig.  io?,  No.  1, 
being  delineated  by  the  fame  Scale ;  and  excepting  its  fuppofed  pofition,  being  dif¬ 
ferent,  the  delineation  of  it  would  be  the  fame. 

Take  A  perpendicularly  over  a,  and  draw  A  V ;  and  AT  to  the  Point  in  which 
EY  would  cut  the  Horizontal  Line  (Prob.  13)  indefinite.* 

Bifed  the  Angle  YE  Y,  by  the  Line  EL,  L  is  the  Vanifhing  Point  of  a  Diagonal. 

Find  F,  the  diflance  of  the  Vanifhing  Point  Y  (Prob.  12)  and,  becaufe  the  dis¬ 
tance  of  V  cannot  be  in  the  Pidure,  take  VG  three  fourths  of  VE  (or  any  other 
part,  at  difcretion.) 

Take  AB  tli  ree  fourths  of  AB  (No.  1)  which  bifed  at  c,  and  take  all  the  other 
meafures,  at  a,  b,  &c  on  that  fide,  each  three  fourths  of  the  real  mealures  on 
AB  (No.  1)  but,  on  the  other,  take  d,  e,f  &c.  the  full  meafures. 

From  all  which  Points,  draw  Lines  to  F  and  G,  refpedively,  as  in  the  Figure; 
cuting  AV,  and  AY,  at  g,  h ,  /,  &c.  from  which,,  draw  Lines  to  both  Vanifhing 
Points,  V  and  Y,  indefinite. 

Take  A  1 ,  and  A  2,  equal  c  1,  Ff,  &c.  (No.  i)and  draw  1  F,  2F,  cuting  AY ;  from 
which  Points  draw  Lines  to  V,  cuting  the  Lines  fromg-,  h ,  &c.  to  Y,  at  «,  0,  p  ; 
and  from j,  where  1  V,  2  V,  cut  the  Diagonal  AL,  draw  Lines  to  Y,  cuting  £V, 

&c  at  r,  s,  t;  through  which  Points,  on  both  fides,  draw  the  Curves  of  the  Abacus. 

At  the  Corner  A,  defcribe  an  Equilateral  Triangle  (x)  perfpedively,  and  the 
fame  at  each.  Corner,  B  and  C;  giving  the  mitre  Angles  of  the  Moulding,  as 
at  A  and  B;  (No.  1.)  which,  in  this  cafe,  are  not  bifeded,  having  a  greater  pro- 
jedure  at  the  Corners,  than  in  front. 

This  operation  done,  draw  a  V,  and  aY  indefinite;  to  which,  draw  Perpendi¬ 
culars  from  g ,  h ,  k,  &c.  alio,  from  «,  0,  &c.  and  draw  gY,  h  Y,  &c.  cuting 
them  at  n,  o,  p,  &c.  through  which  Points,  defcribe  the  Curves  bnopq,  and  arstu. 

In  refped  of  thefe  Curves,  the  operation  above  is  not  abfolutely  neceffary. 

After  the  fame  manner,  the  Abacus  may  be  compleated  ;  viz.  by  projeding  the 
curves  of  the  Fillet,  in  the  middle,  and  at  the  bottom,  in  their  refpedive  Planes. 

The  places  of  the  Leaves  may  be  obtained  by  defcribing  an  Ellipfis  in  the  repre- 
fentation  of  a  Square,  inclined  to  the  Pidure,  as  the  Abacus. 
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Plate  This  may  alfo  be  done  above,  at  v,  u,  x,  y ,  z.  The  Diagonals  and  the  twq 
X\H  Dimeters,  whofe  Originals  are  perpendicular  to  the  Fronts,  give  the  apparent 
width  of  each  Leaf,  in  the  fir  ft  row,  allowing  a  little  fpace  between  them,  and  they 
alfo  give  the  middle  of  the  upper  Leaves  between  each,  is  a  kind  of  Ballufter, 
from  which  the  Caulicola  and  Scrolls  fpring. 

The  true  places  and  middle  of  the  Heads  may  be  obtained,  by  defcribing  repre- 
fentations  of  larger  Circles,  concentric  with  the  other.  At  Z  is  a  Leaf,  in  front. 

Defcribe  two  Ellipfes  (cef  and  ghi)  giving  the  greateft  procedure  of  the 
Leaves,  in  their  true  places  ;  their  heights  above  the  Aftragal  ( FG )  are  taken, 
from  the  Profiles  (at  X)  to  the  greateft  projedure  of  the  Heads  (at  a  and  b)  which 
projedures  (ac,  and  bd)  refpedively,  are  added  to  the  diameter  of  the  Column 
at  the  Aftragal,  tor  the  diameters  of  thofe  Circles,  reprefented  by  cf  and  gi. 

Thefe  Ellipfes  being  obtained,  in  their  true  places,  infcribed  in  Squares  (as  H /) 
inclined  to  the  Pidure  as  the  Abacus,  for  the  upper  one  ;  the  Diagonals  and  parallel 
Diameters,  give  the  true  middle  of  each  head  of  a  Leaf,  at  c,  d,  e,  &c.  Thofe  of 
the  lower  row  fall  between  them  ;  as  delcribed,  in  the  Plan  above. 

The  Volutes,  at  the  corners  of  the  Abacus,  are,  except  in  dimenfions,  the 
fame  as  the  Ionic,  and  muft  be  obtained  the  fame,  by  perfpedive  Plans,  at  x,jy,  z. 

How  they  fall  into  the  Caulicola,  with  the  other  decorative  parts  of  the  Capital, 
the  f  igure  only  can  defcribe;  for,  I  fairly  own  that  it  is  not  in  words  to  delcribe 
it,  fo  as  to  be  of  any  fervice  in  delineating.  Being  well  acquainted  with  the  fe- 
veral  parts  of  the  Capital,  the  Rules  I  have  given  are  fufficient ;  the  reft  is  belt 
defcribed  by  a  careful  and  attentive  perufal  of  the  Figure. 

Thofe  who  are  not  verfed  in  it,  would  do  well  to  draw  from  a  real  Capital,  firft, 
in  all  portions  ;  after  which,  they  will  be  able  to  delineate  it  by  Rule. 


SECTION  IX. 

Shewing  the  application  of  the  whole  to  entire  BUILDINGS, 
and  regular  pieces  of  Architecture. 

IN  this  Sedion,  I  have  applied  the  whole  of  what  has  been  already  done  to  com- 
pleatObjeds,  and  particularly  to  Architedure ;  as  being,  of  all  other,  the  fiteft 
Subjed,  and  gives  the  greateft  lu fire  to  Perfpedive  ;  on  account  of  the  regular  dif- 
polition,  and  arrangement  of  the  feveral  parts  of  a  Building,  and  being  compofed, 
chiefly,  of  plane  Surfaces,  which  generate  Right  Lines.  . 

It  is,  to  me,  furprizing,  that  Artifls,  in  general,  have  no  better  notions  of  Per¬ 
fpedive  ;  if  they  would  give  themfelves  time  to  think  about  it,  ferioufly,  they  could 
not  commit  fuch  palpable  miftakes  and  grofs  abfurdities  ;  even  fuppofe  they  were 
not  acquainted  with  the  Rules,  having  a  true  Idea  of  the  meaning  and  intent  of 
Perfpedive;  which  cannot  but  be  obtained,  from  the  Apparatus,  to  this  Work. 

Whatever  we  are  about  to  delineate,  it  is  fuppofed  that  the  Objed,  itfelf,  is  on 
the  other  fide  of  the  Pidure,  generally  (it  may  be  on  this  fide.)  Is  it  not,  then, 
rational  to  confider,  and  thence  to  conclude,  that  the  Pidure  we  are  delineating 
fhould  be  diredly  between  the  Eye  and  the  Objed  ;  or  what  reafon  can  poflibly  be 
afiigned  that  it  fhould  not  ?  and  yet  it  is,  almofl  generally,  the  cafe.  Some,  not 
confidering  it  properly,  would  tell  us,  that  it  is  in  order  to  fee  the  End  or  Side  of 
an  Objed,  as  well  as  the  Front ;  as  if  that  could  not  be  efi'eded  otherwife.;  true,  it 
cannot,  on  their  Hypothefis,  that  one  Face  muft  neceflarily  be  parallel  to  the  Pidure. 
I  fhall  illuftrate  the  whole  of  this  matter  in  few  words. 

Figure  106  exhibits  the  Plan  and  Elevation  of  a  plain  Building,  geometrical, 
which  is  to  be  delineated  j  nearly  the  fame  as  the  Objed,  in  the  Apparatus  ;  in  the 
fame  Petition,  and  at  the  lame  Diftance,  nearly,  by  a  Scale  of  the  proportion.  . 
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.  In  the  firft  place,  I  (hall  Shew  how  to  determine  the  true  Pofition  of  the  Pidure 
fhe  Station  being  previoufly  determined. 

Let  S  be  the  Station  fixed  on,  from  which  it  is  intended  to  delineate  the 
Building;  X  is  the  geometrical  Elevation  of  the  Front,  Z  is  the  Plan,  or  Seat  of 
i  the  Building  on  the  Ground  ;  in  the  Pofition,  and  at  the  Diftance,  the  Building  is 
to  be  reprelented,  as  leen  from  the  Station  S. 

The  Station,  and  confequently  the  Point  of  View  being  determined,  it  is  evL 
dent,  that  the  Building  cannot  vary  in  its  appearance  at  that  Station ;  but  it  is  ne- 
yerthelefs  manifeft,  that  there  may  be  a  great  variety  of  Pictures,  or  Representa¬ 
tions  of  the  Object ;  feeing  that,  every  different  pofition  of  the  Pidure,  or  Sec¬ 
tion  of  the  Pyramid  of  Rays  (forming  a  Solid  Angle,  under  which  the  Objed  is 
fuppofed  to  be  Seen)  will  produce  a  different  Pidure.  All  which,  Representations, 
will  affed  the  Eye  alike,  in  the  true  Point  of  View ;  nor  is  it  pofflble  it  fnould  be 
otherwife,  feeing  that,  when  the  Eye  is  in  the  true  Point  of  View,  every  Line,  on 
the  Pidure,  is  Seen  under  the  fame  plane  Angle,  and  consequently,  the  whole 
Representation  under  the  lame  Solid  Angle,  as  the  Original. 

H  ence,  it  is  eafy  to  account  for  the  many  distorted  and  prepofterous  Represen¬ 
tations  which  are  frequently  to  be  feen  ;  and  which,  is  moftly  owing  to  the  abfurd 
pofition  of  the  Pjdure,  in  refped  of  the  Objed  and  of  the  Eye;  or  frequently  to 
the  diftance  of  the  Objed,  itfelf ;  a  circumftance  which  ought  to  be  particularly 
confidered  ;  for,  if  it  be  too  near,  it  is  impartible,  in  Such  cafe,  to  produce  an 
agreeable  Pidure. 

Then,  fince  every  different  fedion  of  the  Pyramid  of  Rays  produces  a  different 
Pidure  (for  all  parallel  Sedions  produce  fimilar  Representations  t)  certainly,  that 
Sedion  which  is  perpendicular  to  the  Axe  of  the  Eye,  or  the  Station  Line,  SL, 
.will  be  the  moft  natural  and  agreeable  Representation  j  feeing  that,  the  parts  of  the 
Representation  will  differ  but  very  little  (if  the  Optic  Angle  A  S  C  be  not  large) 
from  the  true  Appearance,  i.  e.  from  a  Sedion  made  by  the  Surface  of  a  Sphere, 
of  which  S  is  the  Center. 

1 1  Confequently,  then,  if  the  Station  be  fixed,  from  which  it  is  determined  to  deli- 
'  neate  gji  Objed,  the  Pofition  of  the  Pidure  is  alfo  determined,  as  follows. 

ABC  is  the  place  of  the  Objed,  its  Seat  on  the  Ground  Plane  ;  and  S  is  the 
Station  determined  on.  Draw  the  Right  Lines  AS  and  CS,  which  determine  the 
Optic  Angle  (ASC)  of  the  Objed,  AC;  for,  S  may  as  well  be  the  Eye,  and 
!  AS,  CS  Virtual  Rays,  the  Eye  being  perpendicularly  over  S. 

Bifed  the  Angle  ASC,  by  the  Right  Line  S  L  ;  SL  is  the  Station  Line  for  that 
Objed  ;  to  which,  the  Pidure  muff  (if  placed  properly)  be  perpendicular ;  all  fuch 
Sedions  are  fimilar,  and  are  the  moft  juft  Representations. 

VY,  perpendicular  to  SL,  is  the  true  Pofition  for  a  Pidure  of  that  Objed,  de¬ 
lineated  from  the  Station  S;  and  if  Right  Lines  are  drawn,  from  S,  to  the  feverai 

!  parts  of  the  Plan,  as  a,  b,  c,  &c.  their  fedions  with  the  Pidure,  a ,  b ,  r,  &c. 
determine  the  apparent  width  of  each  part  on  the  Pidure,  perhaps  with  greater 
accuracy  than  by  any  other  means. 

Here,  the  Pidure  is  fuppofed  clofe  to  the  neareft  Angle  of  the  Objed,  at  B; 
|  ^and  confequently,  the  perfpedive  fedion  of  the  Rays,  by  VY,  is  the  largefi  that 
I  (dm  be  made  on  this  fide  the  Objed.  Now,  if  an  Ark  (^BCj  be  drawn,  on  the 
$ -Center  S  (Radius  S  B*)  it  is  obvious  that  the  fedion  of  the  Rays  by  that  Ark  (or  a 
I  Sphere  of  that  Radius)  differs  but  little  from  the  fedion  by  the  Plane,  on  VY  ; 
becaufe  the  Optic  Angle,  ASC,  is  but  Small,  and  therefore  the  extreme  Rays,  AS 
and  CS,  cut  the  Plane  not  very  oblique ;  which,  being  increafed,occalions  Diftortiom 
|-  SV,  parallel  to  AB,  and  SY,  to  BC,  determine  the  Vanifhing  Points  of  ho- 
j  fi.zontaj  Lines,  in  the  Building,  i,  2,  3,  &c.  may  be  confidered  as  Interfeding 
Points  of  feverai  Lines  in  the  Objed. 

*  BS  perpendicular  to  the  Picture  does  not  neceflarily  fall  on  the  Angle  B  (in  the  Apparatus  it  h 
fomewliat  on  the  right  hand)  for,  if  the  Station  was  ever  fo  little  on  either  fide,  it  would  fall  differently, 
muft  be  obvious,  from  the  method  given  of  determining  it. 

-  f  -  •  Having 
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Plate  Having  thus  determined  the  true  pofition  of  the  Pidture  from  the  Station  S,  an- 
XXIII  leering  to  the  Pidture,  MNOP,  in  the  Apparatus;  which  is  directly  between  the 

Eye  and  the  Object;  I  (hall,  next,  (hew  the  great  abfurdity  of  placing  it  otherwife. 

Let  every  thing  remain  in  the  fame  Pofition  ;  S  is  the  determined  Station  for 
the  fame  Objedt ;  and  confequently  it  muft  appear  the  fame,  whatever  Pofition 
the  Pidture  is  fuppofed  to  have,  in  refpedt  of  the  Objedt.  But  let  it  be  obferved, 
again,  that  the  Representation  may  differ  very  widely  ;  as  will  be  (hewn. 

It  is  ufual  with  all  (who  know  a  little  of  common  Pcrfpedtive  only)  to  make  one 
Face  of  the  Objedt  parallel  to  the  Pidture  ;  in  which  cafe  (the  Objedt  being  right 
angled)  the  Center  of  the  Picture  is,  neceffarily,  the  Vanifhing  Point  of  horizontal 
Lines  in  the  other  Side.  Confequently,  if  two  Faces  of  the  Objedt  are  feen,  the 
Pidture  muft  neceffarily  be  obliquely  fituated,  in  refpedt  of  the  Objedt  and  the  Eye. 

Now,  can  any  Perfon  conceive  it  rational,  or  eligible,  to  place  the  Pidture  in 
the  Pofition  ED,  parallel  to  the  End  of  the  Building,  to  be  feen  from  the  Sta¬ 
tion  S;  and  yet,  this  is  the  very  fuppofition,  in  the  Reprefentation  exhibited  by 
Fig.  107;  whofe  Center  is  C,  and  Diftance  CE  (equal  twice  SE,  106)  which 
Pofition  anfwers  to  the  Pidture  MNOP,  in  the  Apparatus. 

How  egregioufly  abfurd  is  the  Idea  of  viewing  a  Pidture  in  that  Pofition  ;  and 
yet,  in  any  other  Point  of  View  it  cannot  appear  like  the  Objedt  repreiented; 
The  diftortion  of  the  Front  of  the  Building  is  obvious,  but  much  more  io,  is  the 
Face  X,  of  the  Bow  Window ;  whilft  the  other  (Z)  is  geometrical,  as  well  as  the 
end  of  the  Building. 

The  Pofition  being  determined,  and  the  Center  (C)  fixed;  and  alfo,  thelnterfec- 
Fig.  107.  tion  BG,  of  the  from  Plane  (its  diftance  from  the  Center,  equal  twice  E  F,  106) 
the  Reprefentation  is  delineated  by  Prob.  19  (as  by  Ex.  1  and  2)  in  which  cafe,  C, 
the  Center  of  the  Pidture,  is  the  only  Vanifhing  Point. 

Now,  thofe  Artifts,  who  make  a  kind  of  necefiity  of  delineating  their  Objedts 
after  this  method,  cannot,  I  conceive,  give  a  reafon,  why,  in  a  general  View,  fuchl 
Objedts  muft  neceffarily  be  fo  fituated  to  the  Pidture,  as  to  have  fome  Face  parallel 
to  it;  or,  why  the  Pidture  fhould  not  be  placed  parallel  to  the  Front  (AB)  if  it 
muft  be  fo  to  either;  excepting  that,  they  rather  choofe  the  one  to  be  parallel  than 
the  other ;  for  there  is  as  much  propriety  in  one,  as  in  the  other,  but  the 
Reprefentation  will  be  much  more  diftorted;  becaufe  the  Diftance  (SG)  of  the 
Pidure  (landing  on  AG,  is  lefs  than  SE  in  the  former ;  and,  the  much  greater 
length  of  the  Front  (AB)  occafions  a  greater  obliquity  of  the  Rays,  with  that 
Pidture.  For,  SG  being  the  Diredt  Radial  of  that  Pidture,  ASG  is  but  half  the 
Optic  Angle  under  which  it  is  feen;  but  it  is  manifeft,  that  the  Eye  cannot  take 
in  as  much  on  the  right-hand,  in  which  cafe,  the  whole  Angle  will  be  very  obtufe. 

CASE  the  Second. 

Fig.  108.  Fig.  108  exhibits  a  Reprefentation  of  the  fame  Objedt  and  from  the  fame  Sta¬ 
tion,  in  that  pofition  of  the  Pidture  ;  in  which,  the  Front  is  geometrical ;  but 
the  projedtures  of  the  Cornice,  Steps,  &c.  are  dragged  out  prepofteroufly ;  and 
the  Face  X,  of  the  Bow  Window,  isworfe  diftorted  than  before. 

C  is  the  Center  of  the  Pidture,  and  CE  its  Diftance,  equal  to  twice  SG  (106.) 
The  whole  of  the  Objedt  ought  by  no  means  to  exceed  the  Point  E,  from  the 
Center  ;  whereas,  it  extends  above  twice  CE,  which  is  prepofterous. 

KL  is  the  Vertical  Line;  and  the  Angles,  CEK,  CEL,  being  made  each  equ4 
to  the  Inclination  of  the  Roof,  determine  the  Vanifhing  Points  of  the  Lines  F  G, 
and  FD  in  the  Roof;  K  is  alfo  the  Vanifhing  Point  of  HI  parallel  to  FGj  the  reft 
is  determined  as  the  former,  in  which,  thofe  Lines  are  parallel  to  the  Pidture. 

In  both  thefe  Pidtures,  the  horizontal  Lines,  in  the  Face,  X,  of  the  Bow  Win¬ 
dow,  vanith  in  the  Point  of  Diftance,  in  the  Horizontal  Line;  equal  CE,  on  the 
other  Side  of  C,  becaufe  the  Figure  of  it  is  a  regular  Odtagon.  (See  Prob.  25,) 
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APPLIED  TO  BUILDINGS. 

CASE  the  Third.  Example  XXXII. 

Fig.  109  exhibits  a  trueand  natural  Representation  of  the  fame  Objed  from  the 
fame  Station,  in  the  moft  judicious  portion  of  the  Pidure;  and,  in  order  to  Chew 
the  affinity  between  this  and  the  Pidure  MNOP,  in  the  Apparatus,  I  have  made 
ule  of  the  fame  Letters  for  Reference,  where  they  can  be  properly  applied. 

'V  Y  is  the  Horizontal  vaniffiing  Line,  and  C  the  Center  of  the  Pidure. 

Draw  CE  perpendicular  to  VY,  and  equal  to  the  Didance  (equal  twice  SB,  ’06) 
and  make  the  Angles  CEV,  CEY  equal,  refpedively,  to  the  Angles  BSV, 
BSY  (106)  or,  make  CV  equal  twice  BV,  and  C  Y  twice  BY ;  V  and  Y  are  the 
Vaniffiing  Points  of  horizontal  Lines  in  the  Front  and  End  of  the  Buildingf. 

Then,  becaufe  the  Angle  B  touches  the  Pidure,  BG  is  the  Interfedion  of  both 
Planes  (in  the  Apparatus,  the  Objed  being  at  fome  Diftance  from  the  Pidure, 
each  Plane  has  a  leparate  Interfedion,  BG  and  BG)  on  which  all  the  meafures,  of 
'the  heights  of  the  Windows,  &c.  are  fet  off,  geometrically  (as  in  the  Elevation, 
X,  iohj  each  being  double)  as  Bm,  mn,  &c.  from  which,  draw  Lines  to  both 
j  Vaniffiing  Points,  V  and  Y,  indefinite. 

Make  V E  equal  to  VE,  and  Y E  2  equal  YE.  From  B,  fet  off  B  a,  ab,  &c.  as 
:  in  the  Plan  (106)  and  draw  a£,  b£,  See.  cuting  BV,  in  the  Points  a ,  &c. 

the  perfpedive  proportions  of  the  Windows,  &c.  from  which,  draw  Perpen¬ 
diculars,  cuting  Lines  drawn  from  the  feveral  heights,  on  BGto  V,  in  the  repre- 
j  fentations  of  the  Windows,  &c.  AB  the  length  of  the  Front,  gives  B  A  its  per- 
|  fpedive  length. 

Or,  ifBj,  2,  3,  &c.  be  fet  off,  as  from  B  to  V  ( 106)  from  which.  Lines  drawn 
to  Y  determine  certain  Points ;  on  BV,  or  aV. 

By  which  means,  they  are  projeded  in  the  Apparatus,  viz.  by  the  Tnterfeding 
Points  ;  and  the  Steps  by  the  fame,  which  may  t>©  finiflied  by  Example  the  13  th. 
Or,  the  plac©  each  may  L»c  caken,  from  V  Y,  1 06,  where  the  Lines,  AS, 

I  &c.  cut  the  Pidure;  which  for  the  Bow  Window,  will  be  the  readied  ;  oblerving 
to  take  them  double,  becaufe  it  is  but  half  the  proportion. 

Otherwife  ;  the  Bow  Window  may  be  projeded,  by  Example  5th,  obfervingthe 
difference  in  Figure;  and,  being  too  near  the  Vaniffiing  Line,  another  Interfec- 
tion  may  be  taken,  at  pleafure,  at  a  fufficient  Diftance  (Ex.  12.)  as  it  has  been  ex¬ 
emplified  in  various  Cafes. 

The  Cornice,  being  plain,  is  managed  by  Example  1 8th,  and  the  Pediment,  by 
the  ccth.  The  Vaniffiing  Points  are  determined  by  making  the  Angle  Y£lW 
|  .equal  to  the  inclination  of  the  Pediment  ;  cuting  the  Vaniffiing  Line  Y  W,  of  the 
Plane  of  the  End,  at  W  ;  the  other  will  fall  as  much  below  the  Horizon. 

W  is  therefore  the  Vaniffiing  Point  of  G£  and  HI  (as  in  the  Apparatus)  and 
FD  tends  down  to  the  other,  in  WY  produced. 

The  femicircular  Window,  and  the  Circle  in  the  Pediment,  are  determined  on 
BY,  in  refped  of  their  widths;  the  heights  on  BG;  as  the  Arches  in  Ex.  22; 
for,  the  Plane  being  inclined  to  the  Pidure,  they  are  confequently  Ellipfesj  as  alio 
fin  the  former  polition  ;  in  the  other  they  are  Circles.  (Theo.  9,  Cor.  5.) 

Thus,  are  delineated  three  different  Pidures,  or  Reprefentations  of  the  fame 
Objed,  from  the  fame  Station  and  Point  of  View;  and,  notwithftanding  they  are 
!  -  fo  very  different,  yet  they  are  all  true  Perfpedive.  It  is  obvious,  which  is  the 
neareff  to  the  true  Appearance,  but,  when  the  Eye  is  in  the  Point  of  View',  of 
each,  they  will  appear  the  lame. 

In  Fig.  107  ;  let  the  Eye  be  placed  oppofite  to  the  Center,  at  C,  at  the  Diftance 
CE;  and  having  attentively  obferved  the  Appearance,  then  let  the  Eye  be  moved 
to  108,  viewing  it,  at  its  proper  Diftance,  CE;  and  laftly,  to  109?  st  its  refpedive 
Diftance.  1  fay,  that,  each  being  feen  in  the  true  Point  of  View,  exadly  (which 
can  only  be  done  perfedlv,  by  fixing  a  fmali  Pm  hole  at  the  true  place  of  the  Eye) 
•every  part  of  each  being  leen  under  the  fame  Angle  as  the  Onginal,  muft  ueceffu- 
rdy  appear  the  fame. 
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Now,  becaufe  the  Eye  is  perpendicularly  on  the  Picture,  at  109,  and  at  the 
proper  Diftance,  the  Angle  it  fubtends  is  equal  to  A  SC  (106)  and,  becaufe  the 
Angle  does  not  exceed  25  Degrees,  the  portion  of  a  Sphere,  of  that  Radius,  will 
not  differ  much  from  the  Plane  of  the  Picture ;  and  confequently,  this  Reprefen- 
tation  is  the  neareft  to  the  true  Appearance. 

SCHOL.  ThisLefTon,  properly  digefted,  will  give  the  Student  a  clear  Idea,  of  the  caufe  of  Diftortion, 
in  the  Reprefentation,  and  teach  him  howto  avoid  it ;  for  notwithftanding  the  Diftance  maybe  fufficient 
for  the  Objedt  (the  Pidture  being  judicioufly  placed)  yet  if  the  Picture  be  placed  according  to  the  two 
firft,  it  muft  neceflarily  be  diftorted.  Although  the  real  Optic  Angle,  refpe&ing  that  fingle  Objedt, 
is  not  varied  ;  yet  the  Angle  under  which  the  whole  Pidfure  is  feen,  may  be  varied  and  increafed  in¬ 
finitely,  from  25  Degrees  (the  true  Angle)  to  any  quantity,  lefs  than  180,  two  Right  Angles. 

A  brief  and  curfory  retrofpeft  of  the  Theory;  fhewing  the  immediate 
and  abfolute  dependance  of  Pradtice  thereon. 

Obferve,  that  No.  15  alfo  refers  to  the  Apparatus. 

The  firft  Theorem  is  exemplified  in  the  Picture  MNOP,  which  is  parallel  to 
the  Plane  BGFDC.  This  is  applied  to  Practice,  by  the  9th  Theorem. 

The  fecond  demonftrates,  that  the  Vanifhing  Line,  and  Parallel  of  the  Eye,  &c. 
are  always  parallel  to  the  InterfeCtion  of  the  Original  Plane. 

This  has  been  exemplified,  in  practice,  throughout  the  whole;  but  chiefly  in 
horizontal  and  vertical  Planes.  It  is  illuftrated  generally,  by  the  Diagrams. 

Fig.  15  (No.  2  and  3)  illuftrates  the  Theory  for  all  Planes  perpendicular  to  the 
Picture;  or  inclined  in  a  certain  pofition,  refpeCting  the  Horizon  and  the  Picture; 
and  if  a  Plane  pafles  through  the  Spectator's  Eye  (at  E)  parallel  to  the  Original  Plane 
HIFG,  its  Vanifhing  Line,  VW,  is  parallel  to  the  InterfeCtion,  FH.  (8.  7.  El.) 

The  great  ufe  of  this  knowledge  is  obvious  for,  if  either  be  determined  or 
found,  as  FH ,  and  any  one  Point,  as  V)  the  Vanifhing  Point  ot  AD,  &c.)  the 
Vanifhing  Line,  VW,  is  determined;  and  confequently,  the  Parallel  of  the  Eye 
is  alfo  determined,  the  Diftance  of  the  Vanifhing  Line  being  known;  by  Theo.  7. 

Theorem  3rd  has  been  frequently  exemplified,  and  befpeaks  its  ufe  and  appli¬ 
cation  fufficiently ;  particularly  in  Example  12.  The  Corollaries  deduced  from 
it,  efpecially  the  firft,  is  derived  from  the  fecond  general  Theorem,  Book  the  firft. 

The  4th  is  a  generally  ufeful  Theorem ;  in  common  Practice,  as  by  the  old 
writers  on  PerfpeCtive,  more  Planes  are  perpendicular  to  the  Picture  than  in  any  other 
pofition.  The  Horizontal  Line  (the  Vanifhing  Line  of  the  Ground,  and  of  all 
other  horizontal  Planes)  alfo  the  Vertical  Line  (of  all  which  are  perpendicular  to 
the  Picture  and  to  the  Horizon)  both  pafs  through  the  Center  of  the  Picture. 

The  Planes  FIHG  and  FIKD,  are  perpendicular  to  the  Picture  MNOP;  their 
Vanifhing  Lines  alfo,  pafs  through  the  Center  (C)  of  that  Picture. 

The  5  th,  that  Planes,  whofe  common  InterfeCtion  is  parallel  to  the  Picture,  have 
parallel  InterfeCtions  and  Vanifhing  Lines,  is  exemplified  in  the  Apparatus. 

The  Line  B  G,  in  the  ObjeCt,  is  parallel  to  both  Pictures,  and  it  is  the  common 
InterfeCtion  of  the  two  Planes,  AHGB  and  BF  C. 

If  thofe  Planes  are  produced  they  will  cut  the  Picture  in  BG  and  BG-,  which 
are  their  InterfeCtions;  the  Planes  being  vertical  and  the  Picture  vertical,  their  In¬ 
terfeCtions  are  perpendicular  to  the  Horizon,  and  confequently  parallel.  For  the 
fame  reafon,  their  Vanifhing  Lines  (OP  and  RW)  are  parallel;  and,  becaufe 
they  are  parallel  to  their  InterfeCtions,  refpeCtively,  by  Theorem  2nd. 

The  ufe  of  this  knowledge  is  evident;  having  obtained,  by  any  means,  one  In¬ 
terfeCtion  or  Vanifhing  Line ;  and  alfo,  by  any  means,  the  Interfering  er  Vanifhing 
Point  of  a  Line  in  any  other  Plane  (whofe  common  SeCtion,  with  it,  is  parallel  to  the 
Picture)  the  whole  InterfeCtion  or  Vanifhing  Line  is  confequently  determined. 

In  the  laft  Example  the  common  InterfeCtion  (BG)  of  the  contiguous  Planes  is 
in  the  Picture  ;  confequently,  it  is  the  InterfeCtion  of  both. 

5  By 
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By  the  6  th  Theorem,  Vanifhing  Lines,  of  contiguous  Faces  of  Objedls,  are 
determined  according  to  the  Inclination  of  the  Original  Planes,  to  one  another. 

In  the  laft  Example  they  were  at  right  angles ;  but,  being  inclined  in  any 
Angle  whatever,  their  Vanifhing  Planes  being  parallel  to  them,  confequently  they 
make  the  fame  Angle  with  each  other,  at  the  Eye  ;  and  their  common  Interfeaion, 
which  pafles  through  the  Eye,  is  parallel  to  the  Interfeaion  of  the  Originals  ;  and’ 
when  it  is  not  parallel  to  the  Piaure,  produces  its  Vanifhing  Point  (Def.  22)  which* 
Vanifhing  Point,  is  the  Interfeaion  of  the  Vanifhing  Lines. 

How  the  Vanifhing  Lines  are  found,  in  particular  Cafes,  is  determined  by  Fig. 
15,  No.  2  and  3;  viz.  when  the  common  Interfeaion  is  either  parallel  or  perpen¬ 
dicular  to  the  Piaure.  When  it  is  perpendicular  by  Problem  the  firft  ;  and  when 
parallel,  by  the  third  ;  and,  when  it  is  inclined  to  the  Pidure,  in  general,  by  the 
fifth.  In  all  which  Cafes,  it  is  oblervable  that  the  Interfeaion  of  the  Vanifhing 
Lines,  is  the  Vanifhing  Point,  and  the  Interfeaion,  of  the  Interfeaing  Lines,  is 
the  Interfeaing  Point,  of  the  common  Interfeaion  of  the  Original  Planes ;  which 
is  an  eflential  thing  to  be  well  underflood  ;  for  Praaice. 

Theorem  7  th.  A  Line  drawn  through  the  Center  of  the  Piaure  and  the  Center 
of  a  Vanifhing  Line  is'  perpendicular  to  the  Vanifhing  Line. 

The  ufe  of  this  Theorem  is  to  find  the  Center  and  Diftance  of  every  Vanifhing 
Line,  the  Center  of  the  Piaure  being  determined,  and  Diftance  known. 

To  do  which,  there  is  only  to  draw  a  Perpendicular,  as  CS  (109)  from  the  Cen¬ 
ter  of  the  Piaure,  to  the  Vanifhing  Line;  and,  forming  a  right  angled  Triangle, 
of  the  Direa  Radial,  or  Diftance  of  the  Piaure,  CE,  and  the  Diftance  between 
the  two  Centers  ;  the  Hypothenufe  is  the  Diftance  of  the  Vanifhing  Line.  Def.  20. 

In  Theorem  the  8  th  it  is  aflerted,  and  proved,  that  the  Reprefentation  of  every 
Right  Line,  in  Perfpeaive,  is  a  Right  Line. 

Any  two  VifualRays.  F.F,  El,  ol  EF,  ED,  together  with  the  Original  Line, 
form  a  Triangle,  which  are  all  In  the  fame  Plane,  paffing  through  the  Original 
Line  and  the  Eye ;  which,  by  its  Interfeaion  with  the  Piaure,  generates  the 
Right  Line  fi,  or  fd,  its  Reprefentation;  and  if  the  Original  Line  was  extended, 
infinitely,  its  reprefentation  will  ftill  be  a  Right  Line.  (1.  7.  El.) 

The  9  th  Theorem  contains  the  neceflary  knowledge  for  Praaice,  relative  to 
Planes  which  are  parallel  to  the  Piaure. 

Firft;  all  Lines  in  fuch  Planes,  are  parallel  to  the  Piaure;  confequently  they 
have  no  Vanifhing  Point  (Cor.  1.  Th.  1.)  but  their  Reprefentations  are  (by  Theo¬ 
rem)  parallel  to  the  Originals ;  that  is,  to  the  Vanifhing  Line  and  Interfeaion  of 
whatever  Plane  they  are  in  ;  and  their  proportions  to  the  Originals  are  alfo  there 
determined;  viz.  as  the  Diftance  of  the  Pidlure,  to  that,  of  the  Plane  they  are  in. 

The  Corollaries,  of  this  Theorem,  are  moft  ufeful  Lefl'ons  ;  which  need  only 
to  be  read  over,  with  attention,  to  apply  them  to  Praaice.  The  fifth  fums  up  the 
whole;  that  the  Reprefentation  of  every  Figure,  in  fuch  pofition  of  the  original 
Planes,  is  fimilar  to  its  Original;  that  is,  it  has  the  fame  geometrical  Figure. 

Theorem  the  10  th  is  felf-evident,  being  read  attentively ;  and  the  Corollaries  are 
ufeful  praaical  Leffons  deduced  from  it,  which  are  fully  explicit  in  themfelves. 

Theorem  1 1  th  is  of  the  greateft  ufe ;  infomuch  that,  without  it,  we  cannot  draw 
the  reprefentation  of  one  Line,  inclined  to  the  Piaure,  except  by  means  of  expe¬ 
dients;  making  ufe  of  Lines,  otherwife,  unneceflary  in  themfelves. 

Notwithftanding  this  is  the  1  ith  Theorem,  yet  its  application  is  prior  to  feveral 
others,  refpeaing  Vanifhing  Lines  ;  feeing  by  its  means,  only,  they  can  be  de¬ 
termined  ;  as  in  Prob.  2nd.  It  being  impoffible  to  determine  any  one  Vanifhing 
Line,  before  the  Vanifhing  Point  of  fome  Line  in  the  Plane  be  determined,  through 
which  the  Vanifhing  Line  muft  necelfarily  pafs.  . 

For  firft,  the  Center  of  the  Piaure  muft:  be  determined,  before  the  horizontal 
and  vertical  Vanifhing  Lines  can  be  drawn  ;  or  that  of  any  other  Plane,  perpendi¬ 
cular  to  the  Picture ;  or  indeed  of  any  other  whatever ;  became  it  is  by  means  of 
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Lines,  in  horizontal  Planes,  others  are  determined ;  whole  Vanilhing  Line  is  always 
determinable  from  its  known  polition,  the  Center  of  the  Pidure  being  fixed  ;  or, 
which  is  the  fame  thing,  the  height  of  the  Eye  being  determined.  Notwithftand- 
ing  the  Center  of  the  Pidure  (being  the  Vanilhing  Point  of  Lines  perpendicular 
to  the  Pidure)  is  fixed  arbitrarily,  yet  it  is  as  much  fubjed  to  the  i  r  tU  Theorem  as 
any  other  ;  and  is  only  determinable  from  the  fixed  and  invariable  polition  of  the 
Lines,  which  vanifh  in  it,  to  the  Pidure. 

As  this  Theorem  has  been  applied  in  almoft  every  Example,  or  Problem,  where 
Vanilhing  Points  of  Lines,  inclined  to  the  Pidure,  are  required  ;  I  lhall  only  il- 
lu Urate  it  by  an  Example  or  two,  from  the  Apparatus. 

The  Parallel  of  the  Eye  mull;  be  imagined,  pafling  through  the  Eye  of  the  Spec¬ 
tator  parallel  to  the  Vanilhing  Line.  Def.  9. 

For  the  parallel  Pidure;  EC  cuts  them  both  perpendicularily ;  therefore  it  makes 
equal  Angles  (i.  e.  Right  Angles)  with  the  Parallel  of  the  Eye  and  the  Horizontal 
Line;  as  the  Original  Lines,  A  B,  HG,  &c.  make  with  the  Interfedion  of  a  ho¬ 
rizontal  Plane  palling  through  them  ;  or  any  other,  whatever. 

In  the  dired  Pidure  ;  E  V,  producing  the  Vanilhing  Point  of  the  fame  Lines, 
.alfo  makes  equal  Angles  with  the  Parallel  of  the  Eye  and  the  Vanilhing  Line,  of 
either  Plane,  AHGB,  or  FGHI,  as  the  Original  Lines,  make  with  the  Interfedion. 

And  laftly  ;  EW*  makes  equal  Angies  with  the  Parallel  of  the  Eye  of  the  Plane 
FGHI,  and  the  Vanilhing  Line,  VW,  of  that  Plane,  as  FG,  or  H  I,  makes  with 
FH,  the  Interfedion  of  that  Plane  with  the  Pidfure,  or,  with  W  Y,  of  the 
Pane  BFC,  as  F G  makes  with  BG,  its  Interfedion. 

This  is  pradically  exemplified,  in  Problems  5,  and  21,  Method  3  ;  23  rd,  &c. 

By  Theorem  12  th,  the  Indefinite  Reprefentation,  of  a  Right  Line,  is  a  Line  drawn 
through  its  Interfeding  and  Vanilhing  Points. 

This  Theorem  has  been  exemplified  frequently  ;  but  I  lhall  in  this  place  illuf- 
trate  it  further,  it  being  molt  effential  in  Pradice. 

Whatever  Plane  any  Right  Line  is  in,  if  it  be  not  parallel  to  the  Pidure,  it  will 
cut  it,  fomewhere,  in  the  Interfedion  of  the  Plane  it  is  in.  IF,  HG,  and  FG, 
are  all  In  one  Plane;  which  being  produced,  the  two  firft  cut  both  Pidures,  at  F 
and  G;  the  other  (FG)  is  parallel  to  one  Pidure,  and  therefore  cannot  cut  it;  but 
it  will  cut  MNOP  at  H;  F ,  G,  and  H  are,  therefore,  the  Interfeding  Points 
of  thofe  Lines ;  and  confequently,  the  Plane  FI  HG,  being  produced,  would  cut 
that  Pidure,  in  the  Line  FGH ;  and  the  other  in  FG;  as  by  the  10  th. 

But,  EV  and  EW  being  parallel,  refpedively,  to  thofe  Lines,  the  Points  V 
and  W  are  their  Vanilhing  Points ;  wherefore,  the  Lines  F  V  and  GV,  alfo  H  W, 
arc  the  indefinite  Reprefentations  of  thofe  Lines ;  by  this  Theorem 

The  fame  thing  is  applicable  in  all  Planes  whatever;  as  J5V,  GV,  &c.  in  the 
Front  and  End,  which  are  vertical ;  and  a  V,  B  V,  MV,  &c.  on  the  Ground  Plane. 

By  changing  V  for  C,  it  is  all  applicable  to  the  parallel  Pidure  (MNOP)  lave 
only,  FG  is  parallel  to  it,  and  therefore  has  no  Vanilhing  Point;  for  the  Indefinite 
Reprefentations  of  all  Lines,  in  iiich  cafe,  are  infinite,  feeing  they  have  neither 
Interfeding  nor  Vanilhing  Point  ;  and  are,  confequently,  parallel  to  the  Vanilhing 
Line  of  the  Plane  they  are  in. 

In  Theorem  13  th,  is  contained  the  whole  knowledge  of  proportioning  Right 
Lines,  indefinitely  drawn  on  the  Pidure  (by  the  12th.)  It  may,  to  fome,  appear 
too  mathematical  lor  Pradice;  but,  notwithftanding  that  Theorem  is  more  ftridly 

*  Let  the  triangular  Piece  be  fixed,  by  the  two  Pins,  tothePifture  MNOP,  of  which  it  is  a  continua¬ 
tion;  and  bring  the  piece,  which  folds  back,  to  the  fame  Plane;  the  continuation  of  the  Vanilhing 
Lines,  &c.  on  them,  fliow  their  affinity  with  Figure  109.  If  the  thread,  at  W,  be  drawn  through  the 
Eye  of  the  Spe&ator,  EW  will  be  parallel  to  the  Lines,  FG  and  HI,  in  the  Roof  of  the  Objedt ;  and 
confequently,  W  is  their  Vamfliing  Point  (Def.  22) 

By  the  fame,  the  thread  EV  determines  the  Vanilhing  Point  of  AB,  GH,  &c.  on  both  Pidures;  to 
the  fir  ft,  it  is  perpendicular;  therefore  C  is  its  Center,  or  Point  of  View  ;  whilft  another,  EC,  per¬ 
pendicular  to  the  other  Pidure,  gives  its  Center  (Def.  17)  directly  in  the  middle  of  the  Reprefentation,  as 
it  ought  always,  when  there  is  but  one  Object. 

and 
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.and  rigidly  demonstrated  than  any  other,  it  is  neverthelefs  very  applicable  to  prac¬ 
tice.  t  or,  whether  it  be  :confidered  mathematically  or  not,  ’tis  certain  that  it  is 
put  in  practice,  by  every  one,  in  proportioning  Lines.;  even  without  its  ever  en¬ 
tering  into  his  Head  what  Proportion  means  ;  on  the  contrary,  -if  he  really  under- 
itands  what  is  there  demonstrated,  with  how  much  more  pleafure,  fatisfa&ion,  and 
certainty,  would  he  proceed  in  the  application  of.it  to  Practice. 

The  Theorem  tells  us,  that  the  Distance  of  the  Reprefentation  of  any  Point  (in 
the  indefinite  Reprefentation)  from  the  Interfering  Point  (of  the  Original  Line) 
is  in  that  proportion  to  the  whole  Indefinite  Reprefentation ;  as  the  Distance,  be¬ 
tween  the  Original  Point,  and  the  Interfering  Point,  is  to  its  Distance  from  the 
Direring  Point  of  the  fame  Line. 

Now  when  the  Premifes  of  this  Theorem  are  clearly  underftood  (for  which  pur- 
pofe,  the  words  are  adapted,  for  brevity  and  perfpicuity,  as  much  as  may  be)  what 
is  there  of  myflery  in  it  ?  For  the  firft,  in  refpedl  of  the  Proportion,  fimply.  If 
the  Distance  of  the  Original  Point,  from  its  Interfering  Point,  be  m  its  Distance  from, 
“the  Hirering  Point,  as  2  to  3,  5,  &c.  or  as  3,  to  5,  7,  8,  &c.  in  any  Ratio,  what¬ 
ever  ;  then,  the  Distance,  of  the  Reprefentation  of  that  Point  from  the  Inter¬ 
fering  Point,  will  be  in  the  fame  ratio  to  the  whole  Indefinite  Reprefentation*. 

Can  any  thing  be  more  Simple  and  eafy  ?  nor  does  it  depend  on  the  real  mea- 
fures,  but  on  the  ratio  of  one  to  the  other.  Wherefore,  Since  the  Distance  of 
fome  Points,  in  original  Lines,  cannot  eafily  be  obtained,  from  their  Interfering 
and  Direring  Points  ;  I  have  Shewn,  further  (which  Dr.  Brook  Taylor  has  not) 
that  the  Distance  of  the  Original  Point,  either  from  the  Interfedtion.  of  the  Plane 
it  is  in,  or  from  the  Pi&ure,  is  in  the  fame  ratio  to  its  Distance  from  the  Direct¬ 
ing  Line  or  Plane,  a  circumstance  of  great  utility ;  becaufe  we  may,  with  eafe, 
have  the  meafures  of  one,  when  we  cannot,  without  applying  Geometry,  or  by  a  - 
culation,  have  the  other.  For,  the  Distance  of  any  Point  in  the  Obje£t,frotn  the  Lie. 

ture,  may  be  had  ;  and  the  Diftance  of  the  Dh^:"S  the  f'lfture,  .s  no¬ 
thing  more  ,w  ur  me  Jt,ye  from  it ;  hence  it  is,  with  the  greateft 

facility  imaginable,  reduced  to  Pradice,  in  any  pofition  of  the  Lines  whatever.. 
It  is  moSt  frequently  done  by  the  latt ;  and  commonly,  by  its  Diftance  from  the  In- 

terfedion  of  the  Plane  the  Original  Line  is  in.  _  . 

And  further;  the  reprefentation  of  any  Point  in  a  Line  being  obtained,  the; 
•reprefentation  of  any  other  Point  in  the  fame  Line,  or  any  other,  cuting  the  for¬ 
mer  in  that  Point,  may  be  obtained  by  the  fame  Theorem  ;  when  the  Interfering 
Point  cannot  be  had,  nor  is  in  the  ieait  degree  neceflary. 

The  14th  Theorem,  which  is  more  theoretic  than  pradical,  or  really  ufeful,  is 
fully  explicit  in  itfelf;  and  the  Corollaries,  deduced  from  it,  need  no  further 
Comment,  in  order  to  a  clearer  elucidation. 

Thus  I  have,  briefly,  taken  a  tranfient  retrofped  of  the  whole  Theory  :  and  I 
think  It  cannot  fail  of  anfwering  the  End  I  aimed  at,  which  is  moft  obvious.  As 
the  Reader,  who  has  advanced  thus  far,^  rauft  now  be  per  edly  acquainted  with 
■every  Rule  given  :  yet,  being  eager  in  his  purfuit  of  what  he  neemed  really  and 
'  only  ufeful,  he  may  not  have  given  that  attention  to  the  Theory  (which  ia  re¬ 
cently  refered  to)  as  I  could  wiSh,  for  his  mote  perfecT  knowledge  in  it. 

S  He  cannot  now  beinfenfible  of  the  great  advantage  refulting  from  a  well-found- 
■ed  Theory,  the  very  eflbuce  of  all  ufeful  Knowledge  ;  for,  without  it,  like  a 
blundering  Workman  in  ?ny  mechanic  Art,  he  may  continually  be  ramng  into 

error  ;which,  for  want  0/  a"  juft  knowledge  of  the  Theory 

ably  ;  nor  can  he,  with  eafe  and  certainty,  extricate  himfelf  from  the  difficulties 

lie  will  frequently  be  immerfed  in. 

*  See  this  fully  and  praftically  i'll  unrated  in  Prob.  6.  Sea.  4,  and  indeed  in  almoft  every  Problem  and 
JExample,  throughout  the  whole  Work. 
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PRACTICAL  PERSPECTIVE 

EXAMPLE  XXXIII. 

Is  a  T ufcan  Arcade ,  with  Pilajlers ;  having  one  Face  parallel  to  the  PiSlure. 

The  fcale  of  Proportion  being  determined,  and  a  Profile,  of  the  Order,  propor¬ 
tioned  to  that  Scale  (at  AD)  as  in  the  previous  Examples,  let  AB,  the  Interfeftion 
of  the  upper  face  of  the  Step,  be  confidered  as  the  Ground  Line ;  and,  equal  to 
the  height  of  the  Eye  (in  proportion  to  the  Object)  let  CE  be  the  Horizontal  va- 
nifhing  Line,  C  its  Center,  and  CE  the  Diftance. 

Then,  the  Objedt  being  right  angled,  the  horizontal  Lines  in  the  returning 
Side  vanifh  in  the  Center  of  the  Pidture -j^;  in  the  other  Face,  every  part  of  it, 
which  are  in  Planes  parallel  to  the  Pidture,  are  reprefented  by  Figures  fimilar  to 
their  Originals,  according  to  the  9th  Theorem,  and  its  Corollaries. 

The  place  of  the  Sub-plinth,  at  X,  being  determined,  by  its  diftance  from 
A,  the  Step  ( AB )  is  firft  reprefented;  then,  the  Plinths,  X,  Y,  and  Z,  are 
equal,  and  have  equal  fpaces  between  them;  their  places  are  obtained  by  feting 
off  their  true  meafures  from  A  towards  B,  as  a,  b,  c,  &c.  on  the  firft  Step;  and 
after  the  fame  manner,  the  Piers  are  obtained,  and  the  Plane  of  the  Arches,  whole 
Centers  are  got  by  bifedting  be  and  de,  at  a  and  £;  and  ac  being  made  equal 
to  the  Diftanceof  the  Plane  they  are  in,  from  the  Picture.  Draw  cE,  cuting  a C  at 
f;  and  a  Line  fg  (parallel  to  AB)  cuts  b C,  at  g ;  f  and  g  are  the  Seats  of  the 
Centers  of  the  front  Arches,  on  the  Plane  of  the  firft  Step. 

Draw  FG  parallel  to  AB,  and  equal  to  the  height  of  the  foot  of  the  Arches; 
from  a  and  b  draw  perpendiculars,  aF  and  bG ,  and  from  F  and  G,  draw  to  the 
Center,  C;  then,  Perpendiculars,  from  f  and  g,  cuting  PC  and  G  C,  at  h  and 
i,  give  the  Centers  of  th-oi©  Arches ;  which,  being  parallel  to  the  Pidture,  are  Se¬ 
micircles.  (Cor.  Theo.  9.)  The  Centers  tk.  'nnor  Pnrup.s.  nr p  m  the  fame 
Lines,  FC,  andGC,  at  k  and  1,  and  determined  as  the  other. 

The  Mouldings  in  the  Cornice,  Pilafters,  &c.  may  be  proportioned  by  the  ge¬ 
neral  method  (Ex.  15)  as  the  Doric  Entablature  in  the  16th. 

The  true  Profile  of  the  whole  Order  being  deferibed  geometrical,  at  A  D,  and 
the  Picture  being  fuppofed  clofe  to  the  Plinth,  at  A,  draw  A  D  perpendicular ; 
which  is  confidered  as  a  vertical  Sedtion  of  the  Pidture,  and  CE  its  Diftance. 

Then,  E  being  the  Eye,  and  E A,  ED,  &c.  Vifual  Rays  from  every  Part  to  the 
Eye,  it  is  obvious,  that  the  parallel  Mouldings  have  their  places  and  proportions 
transfered  from  the  Profile,  to  AD  (as  in  Ex.  15  and  1  6)  and,  becaufe  the  Cornice 
projedts  beyond  the  Pidture,  as  Db,  it  is  projedted  to  the  Pidture,  at  Dj  the  dif¬ 
ference  is  only  in  the  proportion  of  the  whole  ;  for  if  the  Pidture  was  at  the  greateft 
extreme  of  the  Cornice,  as  ab;  it  is  manifeft,  that  the  proportion  of  all  the  Mould¬ 
ings,  &c.  would  be  lefs  than  thofe  on  AD.  (See  Example  15th.) 

The  returning  Face  (y^HIK)  being  perpendicular  to  the  Pidture,  the  Vertical 
Line  (AD)  is  the  Vanifhing  Line  of  all  Planes  in  that  Front.  (Theo.  5.) 

The  meafures  of  the  Piers,  Arches,  &c.  being  fet  off,  at  d ,  e,  &c.  are  propor¬ 
tioned,  by  drawing  Vifual  Rays  dE,  eE,  &c.  as  in  the  foregoing  Examples  ;  and 
the  Arches,  are  managed  as  in  the  22  nd  Example,  their  Reprefentations  are  femi- 
Ellipfes  ;  to  particularize  the  whole  would  be  fuperfluous. 

The  Mouldings,  in  all  fuch  Cafes,  viz.  when  a  true  Sedtion  of  them  is  parallel 
to  the  Pidture,  maybe  proportioned,  by  making  a  geometrical  Sedtion  or  Profile 
at  S,  where  the  Pidture  is  fuppofed  to  cut  the  returning  Mouldings,  if  they  were 
continued  beyond  the  Pidture. 

s 

In  this  Example,  the  Diftance  is  confiderably  too  little,  for  taking  in  fo  much  as  is  reprefented;  in  this 
pofition  of  the  Pidture.  The  defign,  of  which,  is  to  fhew  how  dillorted  the  returning  Mouldings  of  the 
Pilafters,  &c.  are,  beyond  the  firft  Arch ;  which  is  neceflarily  the  cafe  in  all  fuch  Views,  being  parallel, 
except  a  fufficient  Diftance  be  taken  ;  in  which  Cafe,  the  returning  Front  would  be  greatly  contracted. 
On  the  contrary,  being  both  inclined,  they  may  be  fhewn  to  much  greater  advantage,  at  a  lefs  Diftance, 
without  any  fenlible  diftortion  ;  as  may  be  feen  in  the  next  Example. 

EXAMPLE 
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EXAMPLE  XXXIV. 

Is  the  Reprefentation  of  a  Doric  Arcade ,  with  Columns ,  inclined  to  the  Pifture . 

If  the  Problems  and  preceding  Examples  ate  underftood,  there  is  nothing  more  Fig.  in. 
requisite  to  the  delineation  of  this  Objed ;  the  Situation,  Diftance,  and  Pofition  to 
the  Pidure  being  previoully  determined. 

In  Prob.  21,  the  Redangle  may  be  confidered  as  the  Plan  of  fuch  an  Objed, 
promifcuoufly  fituated  ;  or  the  Plan  of  the  Building  in  Fig.  106,  inclined  to  the 
Pidure*  on  VY.  The  foregoing  Example  fuppofes  the  Pidure  in  the  pofition  DE; 
the  Reprefentation,  of  which,  is  as  Fig.  107. 

The  height  of  the  Eye  being  determined,  and  the  Center  of  the  Pidure  (C) 
draw  the  Horizontal  Line;  and,  at  a  convenient  Diftance,  take  AB  for  the  Inter- 
fedion  of  the  Ground  Plane,  on  which  fet  off  the  feveral  meafures,  at  a,  b,  c,  &c. 
and,  having  obtained  the  Vanifhing  Points  of  the  Sides  (both  which  are,  in  this 
Cafe,  off  the  Pidure)  and  their  Didances,  D  and  E,  being  fixed  (by  Prob.  12) 
compleat  the  perfpedive  Plan;  as  in  Example  16,  of  the  Doric  Entablature. 

The  diredion  of  the  Lines,  in  the  Figure,  {hew  how  it  is  effeded,  a  repetition 
of  it  is  almoft  unnecefifary ;  feeing  that,  the  redilinear  part  is  managed  as  inclined 
Lines,  in  general;  and,  the  plans  of  the  Columns  are  reprefentations  of  Circles 
inscribed  in  Squares,  by  Prob.  3  rd. 

Let  the  Reader  obferve,  once  for  all,  that,  either  a  true  geometrical  Plan  of  the  Building,  muft  be 
drawn  out,  or  its  meafures  known;  which  are  applied  to  the  GroundrLme,  or  other  Interfedlion,  as 
there,  is  found  Occafion.  The  Profile,  and  meafures  of  Elevation,  muft  alfo  be  known ;  for  it  muft  be 
obvious,  that  every  Objed  delineated  by  the  rules  of  Perfpedive,  are  projected  by  the  true  ,  and  real 
proportion  of  one  part  to  another,  which  muft  be  known,  or  conceived. 

Aa  ia  tho  , xr'iAtiy  c.~r  ,  aD,  dc,  &c.  being  made  equal  to  the  Sub-plinths 

of  two  Columns,  draw  aD,  bD,  &c.  cuting  AL  (drawn  to  the  Vanifhing  Point 
of  the  front  Lines,  indefinite)  at  H,  K,  L,  &c.  bh  and  kc  are  each  equal  to  the 
break  at  the  Pier,  and  hk  to  the  opening  between  the  Piers.  Being  firft  projeded 
to  AL,  by  means  of  the  point  D  ;  from  which  they  are  drawn  to  the  Vanifhing 
Point  of  the  Lines  in  the  End,  till  they  meet  the  returning  Lines  of  the  Front  (as 
at  I)  which  are  obtained  on  FQ,  drawn  to  the  Vanifhing  Point.  Ad  is  the  mea- 
fure  of  the  break  at  the  corner  of  the  Step  ;  and,  by  drawing  dE,  the  internal  Angles 
of  the  Step  and  Sub-plinth  are  obtained,  at  G.  From  a  and  h  (making  A  a  equal 
to  the  receding  of  the  Arches,  and  ab  to  the  thicknefs  of  the  Wall)  draw  Lines  to 
D,  cutino-  A.L,  and  from  thence  to  the  Vanifhing  Point  of  the  End  ;  where  they 
cut  the  Diagonal  GE,  they  are  returned  at  the  Front;  the  reft  is  obvious,  on 
infpedion.  The  Columns  at  MN  recede  from  the  Front,  being  in  a  Line  with 

the  firft  returning  Column  at  the  End,  at  G. 

The  perfpedive  Plan  being  compleated,  or  fo  much  as  is  neceffary  (for  thole 
Parts  which  cannot  be  feen,  it  would  be  ufelefs  to  particularize,  except  for  the  affi¬ 
nity  of  thofe  which  are)  take  A ,  at  the  proper  Diftance  from  the  Vanifhing  Line 
(perpendicular  over  A)  equal  to  the  determined  height  of  the  Eye  ;  and  from  it 
draw  indefinite  Lines  to  the  Vanifhing  Points  (as  AB)  and,  from  the  Plan  below, 
cut  off  fuch  portions  as  are  the  reprefentations  of  the  leveral  Parts,  and  proceed  as 

in  the  foregoing  Examples.  , .  ,  .  .  r  . . 

Here,  the  neceffity  of  a  Plan  being  formed,  or,  which  is  the  fame  thing,  the 

Lines  proportioned  below,  by  an  imaginary  interfedion,  AB,  is  evident  ;  on  ac¬ 
count  of  the  great  Diftance,  and  the  Eye  not  being  far  out  of  the  Ground  Plane  ; 
otherwife,  that  operation  would  be  unneceffary ;  for,  if  the  height  of  the  Eye  was 
equal  to  the  Diftance  of  AB,  from  the  Vanifhing  Line,  then,  the  Plan  formed, 
by  means  of  that  Interfedion,  would  be  the  real  Bafe,  or  Seat  of  the  reprefentation, 
of  the  Objed,  and  no  other  would  be  wanted  ;  in  which,  the  expediency  of  the  12 
Example ‘is  remarkably  obvious.  Being  farther  removed  from  the  Vanifhing  Em  , 
the  feveral  parts  are  more  diftind,  and  may  be  done  more  coriec  . 
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The  Step  being  fir  ft  drawn,  the  Sub-Plinths,  next,  are  but  fb  many  equal  Pa- 
rallelopipeds  of  a  certain  proportion  and  diftance  from  each  other  (as  in  Example  4.) 
The  places  and  proportions  of  the  Columns  are  determined  from  their  Plaus  below, 
by  drawing  Perpendiculars  from  them  (or  by  Example  22)  the  Bafes  and  Capitals, 
being  inclined,  by  Example  26;  and  the  Entablature,  by  Ex.  17,  i  8,  and  9. 

The  Balluftrade,  may  be  planed  on  the  top  of  the  Cornice,  or  at  fome  diftance 
from  it ;  the  Pedeftals,  or  plane  parts,  are  dire&ly  over  the  Columns,  and  equal 
to  their  Diameters  at  the  top ;  and  the  places  of  the  Ballufters  are  got  by  dividing 
the  Line  AC,  perfpe&ively  (by  Prob.  8j  into  the  number  of  Ballufters  and  fpaces 
between  them  (equal  or  otherwife.)  The  Plinths,  at  their  tops,  are  perpendicular 
over  the  Bafes  j  and  central  Lines  (hi)  being  drawn,  through  each,  the  Ballufters 
are  eafily  formed,  from  the  known  geometrical  figure  of  them. 

The  Doric  Entablature  is  deferibed  at  large  in  Example  1  6  (but  parallel  to  the 
Picture)  how  it  may  be  inclined  is  fhewn  in  the  1 8th  and  19th  Examples. 

The  Plane  of  the  Arches  being  obtained,  the  Arches  are  reprefented  by  Example 
22,  and  theConfoles  by  the  20th;  the  reft,  it  would  be  needlefs  to  deferibe,  as  the 
previous  Examples  contain  every  necelfary  Lefton  for  complex  Objects. 

EXAMPLE  XXXV. 

Is  the  Reprefentatlon  of  a  compleat  Building ,  with  a  Portico  in  the  Ionic  Order ;  having 

a  fpherical  Dome ,  and  Cupola . 

At  No.  1  is  half  the  geometrical  Plan,  and,  at  No.  2  is  the  Elevation  ;  in  pro¬ 
portion  to  the  Reprefentation,  as  one  to  four. 

The  Defign  is  intended  ac  an  exterior  Building,  adapted  to  St. 'Stephen's,  Wall- 
brook,  but  of  a  different  Older  ;  having  n  rv<»~f  Awards  the  Manfion  Houfe. 

This  Example  fums  up  all  the  foregoing,  in  one  entire  Building. 

•  ’  J  j 

The  Horizontal  Line  being  drawn,  at  diferetion,  and  the  Center  of  the  Pifture 
•fixed,  as  ufual,  let  A  B  be  the  Ground  Line,  and  D  the  Place  of  the  neareft  Angle 
of  the  Building.  The  Diftance  of  the  Pidture  is  1 5  Inches ;  C  is  its  Center. 

The  Inclination  of  the  Front  and  End,  to  the  Pitture,  is  determined  by  the 
Line  ab  (No.  1)  on  which  the  Pifture  is  fuppofed  to  ftand. 

The  Diftance  of  the  real  Ground  Line  from  the  Horizontal,  being  equal  to  the 
height  of  the  Eye,  which  is  elevated  above  the  common  height,  yet  is  too  low  to 
form  a  correct  perfpe&ive  Plan,  in  its  true  Place;  therefore,  at  any  convenient 
Diftance  take  another  Line  AB,  parallel  to  AB,  and  proceed  as  in  the  laft  Example. 

Having  laid  down  the  diftance  of  each  Vanifhing  Point,  at  E  and  C,  as  ufual ; 
take  the  known  meafures  of  the  feveral  parts  of  the  Building  and  apply  them  oil 
each  fide,  from  the  Angle  at  D.  Compleat  the  exterior  Plan,  CDEF,  as  in  the 
laft  Example;  from  which,  the  feveral  parts  of  the  Building,  above,  are  propor¬ 
tioned  ;  as  the  perpendicular  doted  Lines  (hew.  F  is  the  Vanifhing  Point  of  Di¬ 
agonals  ;  i.  e.  of  a  Line  bifedling  the  Angle  of  the  Building. 

It  mu  ft  be  obvious,  that  any  Line  (ABor^R)  being  confidered  as  the  Ground 
Line,  will  give  the  fame  proportions ;  which,  being  properly  confidered,  there  is 
nothing  more  in  it,  than  a  fuppofition  of  the  Eye  being  more  elevated  above  the 
Ground  Plane;  and  confequently  it  is  morefeen  and  better  defined. 

The  exterior  Plan  being  compleated,  from  which  the  corners  of  the  Steps  are  de¬ 
termined,  and  drawn  in  their  true  places,  by  Example  13.  Alfo  the  Sub-plinths 
of  the  Columns,  v,  u,  x,  &c.  from  their  correfponding  Plans  below  ;  the  Diago¬ 
nals  of  which,  being  drawn,  give  a  central  Line,  the  Axis  of  each  Column  ;  the 
heights  of  the  feveral  parts  are  determined  on  the  diagonal  Interfedlion,  at  D, 

F  being  the  Vanifhing  Point.  3 
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The  Columns  with  their  Bafes  are  drawn  and  finiflied  as  in  the  laft  Example- 
and  the  Capital,  being  the  antique  Ionic,  by  Ex.  31ft.  The  interior  part  of  the 
Portico  has  a  Pilafter  oppofite  each  Column,  which  are  alfo  determined  from  the 
Plan,  below;  fome  of  which  are  hid  behind  the  Columns;  perpendicular  Lines 
from  the  Plan,  fhew  how  much,  and  where  they  are  feen  entire. 

The  Plane  of  the  Front,  of  the  Pediment,  over  the  Portico,  being  much  in¬ 
clined  to  the  Pidure,  its  Vanifhing  Line  is  very  remote;  the  Diftance  of  the  Va¬ 
nifhing  Point  of  horizontal  Lines,  in  that  Face,  may  neverthelefs  be  afcertained 
(as  E)  by  Ex.  12,  and  the  Lines  drawn  by  the  Expedients,  in  the  13th. 

.  As  the  Diftance  of  the  Vanifhing  Point  of  horizontal  Lines  on  the  left  Hand, 
would  fall  off  the  Piaure,  it  is  taken  half,  atC;  and  confequently,  the  meafures 
applied  on  the  Interfedion  or  Ground  Line  (AB)  for  that  fide,  are  alfo,  each  half 
of  the  real  meafure,  agreeable  to  the  1 3th  Theorem,  and  Prob.  6  and  7. 

The  front  Pediment  is  thus  determined.  If  the  Cornice  projected  equal  to  the 
Steps,  which  the  Pidure  is  fuppofed  to  touch,  a  Right  Line  drawn  through  D, 
perpendicular  to  the  Ground  Line,  would  be  the  Interfedion  of  the  Plane  of  the 
Pediment ;  but,  as  its  projedure  is  lefs,  it  will  fall  to  the  left  hand  of  it ;  as  the 
Line  ab  (No.  1)  which  is  a  continuation  of  the  front  Line  of  the  Cornice,  citing 
a  b,  at  dy  indicates  fufficiently. 

Or,  having  determined  the  perfpedive  Plan  of  the  Cornice,  at  a,  b,  c;  produce 
ab,  till  it  cuts  the  Ground  Line  at  d,  and  draw  de  perpendicular,  which  is  the 
Interfedion,  of  the  Plane  of  the  Cornice  in  the  Pediment. 

Then,  having  made  Je  equal  to  the  known  height,  and  determined  the  front 
Line  of  the  upper  Moulding,  as  fg,  fet  up  the  height  of  the  Pediment,  from  e  toi, 
and  draw  ik,  tending  to  the  Vanifhing  Point  (by  Prob.  13.) 

Bifed  fg  (perfpedively)  at  h,  and  draw  hi  perpendicular,  cuting  ik,  at  1,  the 
true  pitch,  or  middle  of  the  Pediment,  which  may  be  compared,  by  Ex.  20. 

The  Pediment  in  the  other  Front,  on  the  left  hand,  may  be  projeded  by  means 
of  its  Vanifhing;  Points,  the  /ame  Example. 

To  this  Front  is  added  a  Pedeftal  which  is  continued  around  the  Building;  more 
for  the  fake  of  diverfifying  the  Leflon,  than  propriety  in  the  Building ;  the  heights 
of  the  Pedeftal,  Windows,  &c.  are  proportioned  on  the  Interfedion,  DK,  of  that 
Front,  at  a,  b,  c,  &c.  for  the  Niches  and  Windows  over  them. 

The  Body  of  the  Building  being  compleated,  the  feveral  parts  being  determined 
from  the  Plan  below, -with  the  breakings  or  returnings  of  the  Cornice,  and  other 
Mouldings  (as  in  former  Examples)  let  the  Circle  of  the  Dome  be  planed,  at  GH, 
perpendicular  Lines  from  the  extremes  of  that  Ellipfis,  give  the  extreme  apparent 
edges  of  the  cylindrical  part,  IK,  below  the  Dome;  of  which  Cylinder,  the  EL 
lipfis,  on  the  Ground  Plane,  may  be  fuppofed  its  Bafe. 

The  curve  Lines,  in  the  Cornice,  around  the  Dome,  are  deferibed  in  their  re- 
fpedive  Planes  ;  which  are  thus  determined. 

From  the  Vaniihing  Point  on  the  left,  draw  through  the  Center,  S,  of  the 
Plan  below,  cuting  the  Ground  Line  at  J ;  which  reprefents  a  Line  paffing  through 
the  middle  of  the  Plan  (No.  1)  fuppofing  a  Sedion  made  by  a  vertical  Plane  through 
the  middle  of  the  Building. 

Draw  JL,  perpendicular,  the  Interfedion  of  fuch  a  Plane  with  the  Pidure 
(Prob.  3)  on  which,  all  the  meafures  of  the  heights  of  the  Dome,  &c.  are  applied, 
in  the  fame  ratio  as  on  de,  in  the  Elevation  (No.  2)  at  M,  N,  &c. 

From  M,  the  height  of  the  Cornice,  draw  a  Line  parallel  to  the  Ground  Line, 
which  is  the  Interfedion  of  the  Plane  of  the  Cornice,  with  the  Pidure.  A  Right 
Line,  drawn  from  M  to  the  Vanifhing  Point  on  the  left,  will  cut  a  perpendicular 
Line  from  S  at  f,  the  reprefentation  of  the  Center  of  the  Circle  of  the  Cornice. 

From  C,  the  Center  of  the  Pidure,  draw  C-S,  through  f;  and  through  f, 
draw  mn,  parallel  to  the  Interfedion;  make  -SR  and  -ST  each  equal  to  half  the 
Diameter  of  the  extreme  Circle  of  the  Cornice;  and  draw  RC  and  TC,  cuting 
mn,  at  m  and  n.  mn  is  a  Diameter  of  the  Reprefentation,  parallel  to  the  Pic¬ 
ture;  the  whole  Circle  may  be  compleated,  by  Prob.  2,  Sed.  8  th. 
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After  the  fame  manner,  all  the  other  Circles,  of  the  Corona,  &c.  may  be  pro¬ 
jected,  in  their  refpedive  Planes ;  as  the  feveral  Circles  in  parallel  Planes,  by  Ex.  28. 

The  Cornice,  &c.  being  compleated,  let  up,  from  N,  the  height  of  the  Dome, 
and  take  feveral  Diviliotis  a,  b>  &c.  anfwering  to  the  fame  ratio  on  de,  in  No.  2. 

Through  thele  divisions,  parallel  Lines  being  drawn,  asrs,  each  may  be  con- 
fidered  as  the  Interfedion  of  a  Plane,  cuting  the  Dome  (as  rj,  No.  2)  in  each  of 
which,  an  Ellipfis  being  defcribed,  reprefenting  a  Circle  of  the  true  diameter, 
made  by  that  Section;  a  Curve  defcribed  overall  their  extremes  (as  in  Ex.  25  and 
26)  is  the  true  exterior  contour  of  the  Dome ;  which  may  be  considered  as  an 
Ovolo,  inverted  j  as  in  the  Doric  Capital. 

By  any  other  means  (the  Dome  being  plain)  I  cannot  conceive  it  poflible  to  ob¬ 
tain  the  true  perfpedive  Figure  of  a  Dome  ;  which  is  generally  higher  than  a 
Hemifphere ;  efpecially  in  a  lofty  Building,  which  would  otherwife  appear  flat, 
below;  befldes,  it  is  a  more  graceful  Figure ;  as  the  magnificent  Dome  of  St. 
Paul’s  fufficiently  evinces,  to  a  judicious  Eye.  But,  being  a  Hemifphere,  or  other 
Segment  of  a  Sphere,  the  Eye  being  below  its  Center,  the  Contour  of  the  exte¬ 
rior  Curve,  on  the  Pidute,  will  be  elliptical.  (Th.  3rd,  of  curvilinear  Perfpedive.) 

By  this  method,  it  may  be  truly  projected,  let  the  Figure  be  what  it  may, 
whether  a  Hemifphere  or  lefler  Segment.  Neverthelefs,  a  judicious  Eye,  and 
judgment,  guided  by  a  thorough  knowledge  of  Perfpedive,  may  dired  a  Ready 
Hand  to  trace  a  Curve,  fufficiently  corred,  in  common  Caies ;  the  height  and 
Vertex  being  truly  afcertained.  ' 

The  Dome  in  the  Frontifpiece  is  odagonal  j  and,  by  means  of  feveral  Oda- 
gons,  reprefented  perfpedively,  in  various  parallel  Planes,  the  true  Figure  of  it 
may  be  projected.  Or,  by  means  of  feveral  Points,  in  an  Angle  ;  for,  if  the  true 
Curve  of  an  Angle  be  obtained  (as  at  Y,  No  3)  from  the  Curve,  X,  of  a  vertical 
Section  through  the  Dome,  perpendicular  to  two  oppofite  Faces  (by  means  of  per¬ 
pendicular  and  horizontal  Ordinaic»,  ah .  cd,  &c.  having  made  hA  equal  to  the 
angular  projedure,  and  divided  it  at  a,  c,  e,  as  ;6  divided,  at  a ,  c .  e ;  per-* 
pendiculars,  ab,  &c.  being  drawn,  from  fche  points  b,  d,  &c.  in  the  curve  at  X, 
draw  lines,  parallel  to  ^  A,  cuting  them  at  b,  d,  &c.  through  which  the  angular 
Curve  Adg  may  be  defcribed)  then,  having  drawn  any  one,  perfpedively,  they 
may  be  transfcred  from  one  to  the  other,  by  the  Vanilhing  Point?  of  horizontal 
Lines  in  the  Cornice  around  it,  at  the  foot  of  the  Dome. 

By  the  fame  means,  the  Ribs,  in  this  Dome  and  Cupola,  may  be  defcribed. 

After  this  description  of  the  Dome  it  would  be  lofs  of  time  to  defcribe  particu¬ 
larly  the  projedion  of  the  Cupola.  From  the  Plan  below,  its  place  and  dimen¬ 
sions  are  truly  afcertained,  together  with  the  place  of  each  Pilafter  and  Window  ; 
from  which  perpendicular  Lines  are  drawn;  and,  the  height  of  each  partfetup,  on 
the  Vertical  Interfedion,  HN,  as  the  Dome,  and  other  Parts,  below;  of  which, 
the  Cupola  is  a  fimilar  Figure,  nearly. 

EXAMPLE  XXXVI,  r 

Is  a  Reprefentation  of  that  much  famed  Buildings  by  Inigo  Jones ,  of  St.  Paulas,  Covent' 

Garden ;  and  the  Buildings  adjacent . 

As  the  laft  Example  was  a  Leflon  for  an  entire  Building,  fo  this  is  intended  for 
a  Leflon  in  detached  Buildings,  or  diftind  andfeparate  Objeds;  which  may  be  con¬ 
sidered  as  a  Street-View. 

Having,  in  the  laft,  given  a  compleat  perfpedive  Plan  of  the  whole  Building,  it 
would  be  multiplying  Examples  to  little  purpofe  to  do  the  fame  thing  here  ;  let  it 
fuffice,  therefore,  to  fuppofe,  that  the  Plan  of  the  whole,  in  this  piece,  is  truly 
defcribed  on  the  Ground  Plan®,  on  which  the  Objeds  Stand;  their  meafures  being 
applied  to  the  Interfedion  of  the  Pidure  or  Ground  Line,  as  in  the  preceding  LeS- 
fons,  which  it  would  be  quite  fuperfluous  to  repeat;  I  Shall,  therefore,  only  make 
Some  general  Remarks. 

I  It 
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It  may  be  obferved,  that  the  Church  is  nearly  in  the  fame  Petition  as  the  laffc 
Objea,  but  a  much  fimpler,  and  coniequently  an  eafier  Figure  to  reprefent. 

The  Portico  is  of  a  Tulcail  Order  ;  which,  for  its  fimplicity  and  fingular  Stile,  is 
much  efteemed  by  the  admirers  of  the  antique  Grecian  Temples,  of  which,  this  is 
efteemed  a  perfect  Model.  The  great  projedure  of  its  Cornice  (if  it  may  be  fo 
called)  has  a  bold  and  ftriking  appearance;  owing  to  the  great  effed  of  Shade  it 
occafions.  The  .attached  Parts,  at  Y  and  Z,  which  is  the  ftaircafe  into  the  Gal¬ 
lery,  feem  not  to  belong  to  the  Body,  but  are  adapted  merely  for  conveniency ;  I 
am  of  opinion  that  it  would  make  a  better  Figure  without  them.  The  other,  at 
V,  is  the  Veftry  Room  ;  which,  with  a  fimilar  Objed,  on  the  other  Side,  adds 
to  the  appearance  of  the  back  Front. 

Ho  ;v  thefe  feveral  parts  are  projected,  may  be  feen  in  the  lad  Figure  ;  having 
formed  a  Ground  Plan  of  the  whole  ;  their  feveral  heights  being  fet  off,  on  the 
vertical  Interiedton  of  the  front  Plane,  or  proportioned  to  the  Pilafter,  at  the  corner. 

The  two  Gates,  or  entrances  into  the  Church- Yard  (X)  are  a  great  ornament 
to  thb  Church,  and  graceful  in  themfelves.  After  what  has  been  done,  there  is 
nothing  lingular  in  their  Conftrudion,  the  geometrical  Figure  being  known. 

The  Houles,  one  on  each  lide,  are  equally  diftant  from  the  Church;  ’tis  pity 
they  are  not  both  in  the  fame  ftile,  as  that  on  the  Left,  for  the  fake  of  uniformity. 
The  Hut,  adjoining  to  the  Houfe  on  the  Left,  at  W,  istheParilh,  Watch-Houfe. 
I  could  wifh  lome  other  place  had  been  deftined  for  it,  as  it  blocks  up  an  Avenue, 
and  breaks  the  regular  Order, 

The  Fronts  of  the  Houfes  and  the  Gates  are  in  a  Right  Line,  much  inclined  to 
the  Pidure ;  the  Portico  projeds  before  them.  There  is  no  occalion  for  a  Ground 
Plan  pf  the  whole,  for  the  meafure  of  each  Part  being  known,  the  Line  may  be 
proportioned,  by  the  Problems  in  the  4th  and  5  th  Sedions  ;  and,  the  heights  are 
determined  on  the  Line  AB,  which  may  be  ufed  as  an  Interfedion  of  the  whole, 

confiderd  as  one  Plane.  _  _  •  , 

The  Pediment  has  fluently  defenbed  ;  and,  the  Bell-Turret  may  be  de¬ 
termined  by  the  length  of  the  Roof  j  or,  more  corredly,  from  a  Plan  formed  be4 
low ;  as  the  Cupola  in  the  laft  Example. 

On  the  Left  is  feen  the  opening  into  Henrietta-Street,  at  P;  and  one  of  th6 
Gr«en-Sheds,  at  Q;  the  place,  of  which,  is  obtained  by  its  known  diftance  from  the 
Church,  and  the  line  of  Diredion  in  which  it  Hands,  relpeding  the  Church,  pro- 
jeded  if  neceflary.  Or,  the  Ground  Line  may  be  fuppofed  on  this  fide  of  the 
Shed,  parallel  to  the  bottom  edge  of  the  Pidure.  The  Horizon  is  about  the  na¬ 
tural  height  of  the  Eye ;  the  Center  of  View  is  at  C,  in  the  middle  of  the  Pidure, 
and  the  Diftance  is  about  1 6  Inches, 


EXAMPLE 


XXXVII. 


Is  the  Refrefentation  of  another  well-known  Building ,  viz.  ‘The  Royal  Hofpital,  of 

Invalids ,  at  Chelfca, 

The  Stile  of  this  Building,  is  fomewhat  fimilar  to  that  of  St.  Paul’s,  Covent- 
Garden,  in  refped  of  its  fimplicity.  There  is,  in  the  Gufto  of  the  whole,  fome- 
thing  remarkingly  pleafing ;  the  Symetry  of  the  feveral  parts,  in  refped  of  each 
other  and  of  the  whole,  is  finely  preferved,  in  a  regular  and  gradual  fubordmation, 
from  the  Principal  to  the  feveral  Offices;  the  agreeable  arrangement,  of  which,  is 
uniform,  and  perfedly  harmonious.  Here,  the  attention  is  not  attraded  by  the 
richnefs  of  the  drefs,  or  mafterly  execution;  the  mind  is  not  captivated  by  grandeur 
and  magnificence,  but  moft  agreeably  entertained,  with  an  e  egance  o  eign, 
fimple,  yetmajeftic;  and  comely,  though  unattired  ;  perfedly  agreeable  in  its  na¬ 
tive  fimplicity,  and  almoft  naked  Beauty,  devoid  of  every  luxuriant  Ornament. 

In  the  laft  Example,  the  Line  of  the  Building  was  much  inclined  to  the  Pic¬ 
ture;  in  this,  it  deviates  little  from  a  Perpendicular;  which  is  far  more  agreea 
than  to  be  perfedly  fo.  t« 
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In  this  View,  many,  who  pretend  to  know  PerfjpeClive,  would  immediately  fix 
on  the  Point  V,  in  which  all  the  horizontal  Lines,  of  the  Front,  converge,  to  be  the 
Center  of  View;  but  it  is  not  fo;  for,  according  to  my  general  maxim,  it  is  at  C, 
in  the  middle  of  the  length  ;  and,  notwithftanding  there  is  not  one  Line  vanifhes 
in  it,  yet,  it  governs  the  whole. 

If  V  had  been  the  Center,  or  Point  of  View,  the  Lines  BD  and  HI,  &c.  would 
be  parallel  amongft  themfelves,  and  to  the  Horizon  ;  but,  they  converge  to  a 
Point,  at  a  great  Diftance,  on  the  left  Hand. 

The  Diftance  of  the  Picture  is  about  19  Inches ;  at  which  Diftance  (the  Eye  be¬ 
ing  perpendicularly  oppofite  to  C)  the  whole  will  appear  as  the  Original,  at  the 
ftation  intended  ;  and,  I  am  perfuaded  no  Perfon  will  fuppofe  that  it  would  have  a 
better  effeCt,  or  fo  good,  if  .V  had  been  the  Center  of  View  ;  for,  the  Optic  Angle 
would  then  be  almoft  double  of  what  it  now  is ;  and  confequently,  the  Reprefen- 
tation  would  differ  more  from  the  true  Appearance ;  which,  now,  is  inconfider- 
able,  the  Optic  Angle  not  exceeding  34  Degrees. 

The  Inclination  of  the  Building  to  the  Picture,  and  the  Diftance,  being  deter¬ 
mined,  the  Vanilhing  Point,  V,  is  fixed  by  Prob.  12;  and  the  indefinite  Line, 
G  V,  being  drawn,  it  is  proportioned  as  ufual,  by  fetting  off  the  real  meafures, 
or  their  ratio,  fromG,  at  K,  L,  &c.  and  drawing  Lines,  which  reprefent  Vifual 
Rays,  to  E,  in  the  Horizontal  Line. 

The  meafures  are  taken  half,  becaufe  EV  is  but  half  the  Diftance  of  the  Va- 
nifhing  Point,  V ;  as  the  whole  Diftance  exceeds  the  bounds  of  the  Picture. 

The  horizontal  Lines  on  the  returning  Sides,  whofe  Vanifhing  Point  is  at  a  great 
Diftance,  may  be  drawn  by  the  Expedient,  No.  5,  Prob.  13.  Or;  having  pro¬ 
portioned  the  Line  of  the  Angle,  at  A  B,  into  the  feveral  Divifions,  at  a,  b,  c, 
&c.  for  the  Windows,  &c.  and  having  drawn  one  Line  to  its  Vanifhing  Point,  as 
BD  (by  the  12th)  the  Diftance  of  the  Vanifhing  Point  being  determined*;  pro¬ 
duce  BD,  and,  at  a  convenient  DLfl-ance,  draw  FG  parallel  to  AB,  and  proportion 
FA  in  the  fame  Ratio  as  AB  (by  Prob.  33,  Canm.)  draw  a  a,  b  b,  &c.  which 
will  tend  to  the  fame  Point. 

But,  when  the  Inclination  is  not  very  great,  the  beft  Expedient  is  to  fix  a  Law; 
to  the  Board  asd  make  ufe  of  a  long  Ruler;  or,  in  large  work,  fix  a  fmooth 
String  to  the  Vanifhing  Point,  and  ftrain  it,  in  a  Right  Line,  to  the  feveral  Points 
a,  b,  c,  &c.  and  then  apply  a  Ruler  to  the  direction  of  the  Cord. 

The  Hip  of  the  Roof,  at  H,  may  be  determined  from  a  Plan,  on  the  Ground 
Plane ;  or  by  the  known  Inclination  of  BH  to  the  Picture,  and  its  Vanifhing 
Point ;  and,  the  Line  HI  by  the  fame,  as  in  the  13th  Problem. 

The  Window  Frames,  in  the  Roof,  being  drawn,  as  the  other  Windows,  and 
the  ftreight  Cornice,  fh  is  obtained,  by  which,  the  Pediments  over  them  may  be 
completed,  as  in  Example  20;  by  finding  the  Vanifhing  Points  of  fg  and  gh,  in 
the  Vanifhing  Line  of  the  Front,  paffing  through  V,  perpendicular  ;  the  beft  me¬ 
thod  for  the  front  Pediments.  The  Vanifhing  Line  of  the  fide  Planes  is  too  re¬ 
mote  to  ufe  for  thofe  Pediments ;  which,  in  fuch  cafe,  differ  but  very  little  from 
their  geometrical  form  and  proportion.  . 

The  Cupola  is  beft  done  by  a  Ground  Plan,  as  in  the  35  th  Example. 

The  Columns  and  Pediment  over  them  have  nothing  particular  in  the  delineation ; 
the  middle  Pediment  is  more  contracted  than  the  hither  one,  fo  that  the  Mould¬ 
ings  are  feen  on  one  fide  only  ;  but  is  done  after  the  fame  manner  ;  and,  if  they 
have  the  fame  inclination  to  the  Horizon,  the  Lines  in  them  have  the  fame  Va¬ 
nifhing  Points  as  thofe  over  the  Windows.;  becaufe  the  Pediments  are  all  in 
parallel  Planes,  and  confequently  they  have  the  fame  Vanifhing  Line-}-. 

The  Trees  (on  the  right  hand)  excepting  their  diftances  from  each  other,  are 
not  fubjeCt  to  the  Rules  of  PerfpeCtive;  becaufe  no  proportion  of  the  Boughs  can 
be  taken.  The  Rails  and  Polls  have  nothing  lingular  in  them;  as  the  Rails  are 

*  This  Vanifhing  Point  is  about  feven  Feet  Diftance,  from  the  Center  of  the  Picture. 
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parallel  to  the  front  of  the  Building,  they  have  confequently  the  fame  Vanifhins 
Point  (V)  as  the  horizontal  Lines,  in  the  Front;  and  the  Ports,  being  equally  or 
otherwile  fpaced,  are  determined  as  in  all  other  fimilar  Cafes.  1  J 


The  heights  of  the  Figures,  in  the  Walk,  are  thus  determined. 


1 


I 


Take  any  Point,  L  or  M,  in  the  Ground  Line,  and  make  MN  equal  to  the 
height  of  a  Figure  (by  the  Scale  of  proportion,  of  the  meafures  of  the  Building') 
and  draw  MO  and  NO,  to  any  Point  in  the  Horizontal  Line  ;  then,  wherever 
you  intend  a  Figure,  as  at  a,  b,  ore,  draw  a m,  bm,  &c.  parallel  to  the  Ground 
Line  cuting  MO,  atm,  or  m\  and  draw  mn,  or,  mn ,  parallel  to  MN,  which 
is  the  height  of  the  Figure  in  that  place,  reprefenting  an  equal  height  to  MN. 

Or,  wherever  you  intend  a  Figure  of  any  kind,  draw  a  Line  through  the  place 
of  the  Feet,  cuting  the  Ground  Line  and  Vanilhing  Line,  obliquely;  and,  where 
it  cuts  the  Ground  Line,  draw  a  perpendicular,  and  fet  up  the  height  of  the  in- 
tended  Figure ;  draw  another  Line  to  the  fame  Point  in  the  Vatirthing  Line,  be¬ 
tween  which,  a  perpendicular  being  drawn  is  the  height  of  the  Figure. 

By  the  fame  means,  the  proportion  of  any  other  Objefl  may  be  determined. 


EXAMPLE  XXXVIII. 

Is  a  View  of  the  Queen's  Palace  in  St.  James's  Park ,  and  adjacent  Buildings . 

This  neat  and  elegant  Building  was  formerly  the  Town  Refidence  of  the 
-  Dukes  of  Buckingham  ;  which  Title  becoming  extinft,  it  had  for  fome  Years  been 
occupied  by  a  diftant  branch  of  that  ancient  Family,  without  the  Title,  who 
made  no  Figure,  fuitable  to  fuch  a  noble  Manfion ;  infomuch,  that  it  was  gone 
greatly  out  of  repair  when  purchafed  by  his  Maiefty.  _  Tt  Hss,  fince,  been 
much  enlarged,  repaired,  and  beautified-  made  the  Winter  Refidence  of  the 
Royal  Family.  «6tnguu  Jbuilding,  on  the  left  hand,  was  added  at  the  fame 

time,  and  is  the  Library. 

Since  which,  there  has  been  great  improvements  made  ;  the  femicircular  Area, 
in  front,  has  been  enlarged;  but  I  think  it  would  have  been  more  advantageous, 
had  the  Pallifadoes  flood  on  a  dwarf  Wall ;  for  want  of  which,  they  are  not  dif- 
tinguilhable,  at  fome  Diftance  from  it.  The  Gate  leading  to  Chelfea,  and  the 
Lodge  are  alfo  new  ;  and,  lever al  old  Trees  were  cut  down,  to  make  a  more  fpa- 
cious  and  open  View  to  the  Canal,  &c.  in  the  Park. 

This  Building  would,  with  propriety,  admit  of  a  full  Front  View;  but  fuch  a  one 
is  by  no  means  pidlurefque;  as,  one  Side,  in  fuch  cafe,  is  but  a  duplicate  of  the 
other,  which  is  not  the  cafe  in  this  View ;  the  Center,  of  which,  is  in  the  middle 
of  the  Pi&ure,  as  ufual. 

•The  Front  is  inclined,  and  confequently,  the  horizontal  Lines  vanilh,  but  at  a 
great  diftance,  becaufe  the  Inclination  is  very  great;  the  Diftance  of  which  Va- 
nilhing  Point  is  determined  by  the  12  th  Prob.  The  Vanilhing  Point  Of  horizontal 
Lines  in  the  other  Faces  is  at  V,  in  the  Pavilion  on  the  left  hand  ;  the  Horizon  is 
high,  for  the  conveniency  of  feeing  the  Area,  more  commodioufly. 

The  Diftance  of  the  Picture  being  determined*,  and  the  Vanilhing  Point  V,  the 
Diftance  of  the  other  is  a  third  Proportional,  to  C  V  and  the  Diftance  of  the  Pi&ure, 
found  by  fquaring  the  Diftance,  and  dividing  by  CV.  (Pr.  12.)  (Pr.  31.  Geo.) 

As  the  o&agon  Building  has  two  Faces  parallel  to  the  Fronts  of  the  Houle,  the 
adjacent  Faces  vanilh  in  the  Vanilhing  Points  of  Diagonals ;  i.  e.  all  the  horizontal 
Lines,  in  one  Face  of  the  Odlagon,  vanilh  in  that  Point  where  a  Line  bifeding  the 
Angle,  made  by  the  Radial s  of  horizontal  Lines,  in  the  Front  and  End  of  the 
Building,  cut  the  Horizontal  Line ;  and  the  other,  on  the  Left,  where  a  Line, 
making  a  Right  Angle  with  the  Line  of  bifedtion,  cuts  it;  as  it  has  been  exem¬ 
plified  in  various  cafes,  in  Mouldings,  &c.  both  which  fall  out  of  the  Pnfturc. 

*  In  this  Pifture  it  is  about  12  Inches. 
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O11  account  of  the  great  Diflance,  and  the  Horizon  being  high  (between  the 
Mouldings  ill  the  upper  part)  their  inclination  is  not  perceptible  ;  as  is  frequently 
the  cafe,  in  Views  taken  at  a  tolerable  diltance,  and  perhaps  from  an  eminence, 
which  is  generally  made  choice  of  in  Landfcape  Views;  otherwife,  the  Ground 
would  be  too  much  conrraded,  unlels  diverfified  with  riling  Grounds,  &c.  The 
diftant  Buildings,  in  fuch  cafe,  are  reprefented  nearly  geometrical;  for,  unlcfs 
they  are  lituated  conliderably  above  or  below  the  Eye,  in  proportion  to  the  Diftance, 
the  inclination  of  the  Lines  is  not  diftinguifhable  ;  and,  if  they  are  obliquely  litu¬ 
ated  ro  the  Pidure,  their  Faces  are  contraded,  alrpoft  geometrically;  fo  that,  dift, 
taut  Objeds,  of  all  kinds,  are  not  cognizable  to  the  Rules  of  Perlpedive,  otherwife. 

It  is  unnecelfary  to  fay  more,  in  refped  of  this  Objed,  as  Rules  have  been  given 
for  projecting  all  kinds  of  Figures  of  which  it  is  corppofed  ;  and  finding  the  Va- 
nifhing  Points,  &c.  at  any  given  Diftance  and  polition  of  the  Pidure. 

Figure  106  exhibits  a  general  Method  for  contracting  the  Faces,  &c.  of  an  Ob¬ 
ject,  and  for  obtaining  the  true  place  of  each  part,  in  refpeCt  of  its  bearing  with 
others  (being  detached)  from  any  determined  Station,  which,  in  many  cafes,  is 
the  belt  method  of  proceeding,  and  the  leaft  liable  to  error, 

EXAMPLE  XXXIX. 

How  to  reprefent  Doors  and  Window  Shutters ,  open ,  in  any  given  Angle ;  or  at  pleafu  re K 

Let  A  V  be  the  indefinite  Reprefentation  of  the  Side  of  a  Building  in  any  hori¬ 
zontal  or  vertical  Plane  ;  which,  from  the  point  A,  is  required  to  be  perlpedively 
divided  into  certain  finite  parts,  reprefenting  Windows,  Piers,  &c. 

By  the  8th  Problem,  Ac  and  VE  are  drawn  parallel,  between  themfelves  (VB 
may  be  conlidered  as  tne  yunin»^s  T,ine,  and  Ac,  the  Interfedion,  of  whatever 
Plane  the  Original  Line  is  in)  make  VE  equal  lu  DiAanrp  rtf  t-lie  Vamlliing 
Point  (V)  of  the  Line  AV ;  and,  on  Ac,  take  A  a,  ab,  &c.  equal  to  the  known 
proportions  of  the  Piers  and  Windows,  or  Apertures  of  any  kind. 

Draw  aE,  bE,  &c.  cuting  AV  in  the  Points  a,  b,  c,  See.  which  are  the  re- 
prefentations  of  the  Original  Points,  a,  b,  &c.  Wherefore,  if  ab  be  fuppofed 
the  geometrical  proportion  of  a  Window,  then,  ab  reprefents  t.he  fame  perfpec- 
tively ;  and  fo  of  any  other  divifion,  as  b c  of  a  Pier,  &c. 

N.  B.  Let  it  be  obferved,  that  it  does  not  depend  on  the  real  meafures  being  applied  on  Ac,  but,  that 
they  are  in  the  fame  ratio,  refpe&ively,  as  EV  is  of  the  diftance  of  the  Vanifliing  Point;  agreeable 
to  Theorem  13  th,  which  is  frequently  exemplified  in  the  preceding  Work;  and,  whether  AV  repre¬ 
fents  a  Line  perpendicular  or  inclined  to  the  PiCture,  there  is  no  difference  in  the  prpcefs. 

!••  Let  AB  reprefent  the  aperture  of  the  opening  of  a  Door,  in  the  fide  of  a  Room, 
&c.  which  is  required  to  be  feen  open,  in  any  polition,  at  pleafure. 

Now,  AB,  the  width  of  the  Door,' is  the  radius  of  a  Circle,  which  it  would 
deferibe  if  the  Door  revolved  quite  around ;  and  confequentjy,  the  Door  itfelf 
(being  a  Redangle)  would  deferibe  a  right  Cylinder,  of  which,  BC  is  its  Axis. 

By  Prob.  10th,  Sed.  4th.  or,  Pr.  2,  Sed.  8  th,  deferibe  the  reprefentation  of  a 
Semicircle,  AarzF,  whole  Radius  (given or  found)  isAB. 

It  is  manifeft,  that  AB  the  perfpedive  width  of  the  Door,  would,  in  its  femi- 
revolution  (from  AB  to  BF)  deferibe  the  femi-Ellipfis  Aa^F;  that  is,  the  point 
A  (B  being  fixed)  would  deferibe  the  femi- circumference  of  a  Circle:  and  cqnfe- 
quently,  in  whatever  pofition  the  Door  is  open,  the  point  A  will  be  fomeyvhere  in 
that  Semicircumference,  as  at  a  or  a;  wherefore,  aB,  aB,  Sec.  are  alfo  repre- 
fentations  of  Radii,  of  the  fame  Circle, 

Take  the  Point  a  or  a ,  in  the  Circumference,  at  pleafure  (according  as  you  re¬ 
quire  the  Door  more  or  lefs  open)  and  draw  aB  or  a B,  which  produce  to  its 
Vanilhing  Point,  H  or  H.  Draw  the  Perpendicular  ad,  or  ad,  and,  through  C, 
draw  HG,  or  HC  till  it  cuts  ad  or  ad, ,  at  d  or  d ;  then  is  aBCd,  or  aBCd^the 
reprefentation  of  the  Door,  open  in  the  polition  required, 
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Or,  if  the  Angle  of  the  opening,  on  either  fide,  be  known  or  determined”  * 
produce  A  B  to  its  Vaniftnng  Point  (V)  ;  S  being  the  Center  of  the  Pidure,  draw 
SE  perpendicular,  equal  to  its  Diftance,  and  join  EV;  make  the  Angle  VEH,  or 
VEH,  equal  to  the  Angle  determined ;  which  will  give  the  Vanifhing  Point  H 
or  H,  of  the  top  and  bottom  Lines  of  the  Door,  in  the  pofition  required? 

If  the  Door  be  required  more  open,  as  ABt  making  an  acute  Angle,  A$ F,  on 
the  other  fide  ;  then,  the  Vanifhing  Point  will  be  on  the  other  fide  of  V. 

The  procefs  is  the  fame,  in  every  Pofition. 

Alter  toe  very  fame  manner,  Window  Shutters,  being  vertical,  are  determined;  Fig.  jje, 
the  Radius,  of  each,  being  half  the  width  of  the  Window,  Ad  or  dD. 

.  A  BCD  is  the  aperture  qf  a  Window,  to  which  there  is  required  the  reprefen- 
tations  of  folding  Shutters,  open  in  any  pofition  or  angle,  at  plealure. 

Produce  AD  and  BC,  both  ways,  and  bifed  either,  perfpedively  (as  BC)  and, 
make  and  Cg  each  reprefent  half  BC.  On  ad  and  dg  defcribe  reprelentations 
of  Semicircles,  abed ,  and  dej~g\  in  which,  according  to  the  determined  angle  or 
opening  of  the  Shutter,  take  b  ore,  prg;  from  which,  draw  perpendicular, 
and  draw  b  B,  or  eC  to  its  Vanifhing  Point,  at  S  or  V  ;  from  which  points,  draw 
SA,  or  VD,  ana  produce  them  cuting  the  Perpendiculars,  at  b  or  e,  which  corn- 
pleats  the  Shutter  AB^b,  or  CeeD. 

ABpc  reprefents  another,  lefs  open;  and  CjffD  is  one  parallel  to  the  Pidure, 
confequently,^  it  has  the  true  figure  and  proportion  of  half  the  Window, 

AB^a,  and  CggD  reprefent  others,  quite  open,  againfi:  the  Wall, 

The  Shutters  Y  and  Z  defcribe  Semicircles  in  vertical  Planes,  as  abed,  or  pig.  ij60 
pbed;  or,  more  properly,  they  defcribe  half  horizontal  Cylinders. 

The  firfi:,  being  parallel  to  the  Pidure,  are  Semicirclest ;  the  others  are  perpen-  I  Theo,  9. 
dicular  to  the  Pidure  ;  or  they  may  be  inclined,  in  any  Angle  whatever;  the  Va-  €or.  5* 
piiftfing  Points  of  the  defcribing  Lines  are  «»  ehc  vertical  Vanifhing  Line  (VL)  of 
$he  Plane  of  the  Circle  f  ao  at  v  and  L,  &c.  the  front  Lines  are  parallel, 
i  In  the  former  they  are  parallel  to  the  Pidure;  the  front  Lines  vanifh  in  the  Center. 

I  • 

SECTION  X. 


OF  INSIDE  VIEWS,  IN  GENERAL. 

THE  application  of  the  Rules  of  Perfpedive,  whether  to  the  interior  or  ex¬ 
terior  parts  of  Objeds,  is  the  fame,  for.  Planes  and  Lines,  of  which  Ob¬ 
jeds  are  compofed,  are  hill  the  fame  however  fituated;  whether  they  form  inter¬ 
nal  or  external  Angles,  of  Objeds  feen  externally ;  or,  forming  Rooms  or  Concar 
vities  of  any  kind.  Neverthelefs,  at  firfi:  Sight,  there  appears  a  difference;  for  I 
believe  that,  many  who  have  pradifed  Perfpedive  with  tolerable  fuccefs,  in  ex- 
•  terior  Objeds,  are  fomewhat  puzled,  at  the  firfi:  attempting  an  Infide  View  ;  not 
knowing,  rightly,  where  to  begin  or  where  to  leave  off;  how  to  place  their  Pic- 
tyre,  or  determine  its  Diflance, 

I  have  feen  an  attempt  to  reprefent  au  Odagon  Building,  internally,  in  which 
Pidure  were  introduced  feven  Sides  or  Faces,  out  of  the  eight;  it  was  a  misfortune 
that  the  other  could  not  be  feen  alfo,  quite  around,  and  then  it  would  have  been 
a  mafter-piece,  indeed,  However,  from  what  was  feen,  and  the  tendency  of  the 
Lines,  it  was  manifelf,  that  the  Diflance  of  the  Pidure  was  not  more  than  one 
fourth  part  of  its  width,  or  length ;  and  confequently,  the  Optic  Angle  was 
above  120  Degrees,  which  ought  not  on  any  account  (except  when  the  Eye  is 
confined  to  the  true  Point  of  View?  always)  to  exceed  60. 
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'Tis  the  fame  thing,  if,  in  order  to  fee  the  whole  of  a  Dome  and  Cupola,  inter¬ 
nally,  we  advance  fo  far  into  the  Building,  that  the  reprefentations  of  fuch  Sub¬ 
jects  are  only  fit  for  horizontal  Pictures,  or  Cieling-Pieces ;  for,  when  they  are 
reprefented  on  a  vertical  Picture,  they  appear  (at  a  proper  Diftance  to  take  in  the 
whole)  as  if  falling,  or  not  upright.  Yet  are  thefe  tilings  to  be  met  with  in  Pic¬ 
tures  and  Prints,  by  Men  of  fome  diftinCtion  in  the  Arts. 

That  the  PerfpeCtive  Reprefentation  of  the  infide  of  a  fine  Building  is  more 
difficult  to  manage  than  the  exterior  is  certain,  and  is  manifefted  in  theatrical 
performances;  which,  being  reprefented  on  feveral  detached  Planes,  it  is  impof- 
fible,  by  the  Rules  of  Art,  to  make  them  correspond  in  every  Point  of  View ; 
but,  they  are  very  rarely  connected  in  any  one  Point.  There  are,  undoubtedly, 
many  fine  Performances  of  the  kind;  yet,  without  attempting  to  difparage  their 
Authors,  I  am  confident,  that,  were  they  better  acquainted  with  PerfpeCtive,  they 
would  produce  better  and  more  natural  Reprefentations ;  even  that  famed  Scene  in 
Cymon  is  a  jumble  of  inconfiftencies,  both  in  point  of  Defign  and  Execution ; 
although  it  was,  a  bold  attempt  out  of  the  common  mode  of  Reprefentations. 

Few  Artids  have  made  PerfpeCtive  fo  much  their  Study,  to  know  how  to  pro¬ 
portion  one  part  to  another,  on  detached  Scenes,  fo,  as  to  make  the  whole  unite 
in  the  proper  Point  of  View,  whether  the  Reprefentation  be  internal  or  external ; 
indeed,  from  the  condruCtion  of  the  Theatres,  it  is  fcarce  poffibfe  to  be  done ; 
nor  are  the  Rules  of  PerfpeCtive  fufficient,  for  the  purpofe,  without  a  tolerable 
knowledge  of  Lines,  geometrically.  It  is  the  lead  qualification  of  a  Scene 
Painter  to  be  excellent  in  Landfcape,  in  which  a  fmall  knowledge  of  PerfpeCtive 
is  requifite  ;  but,  in  order  to  execute  Defigns  in  Architecture  with  correCtnefs, 
and  a  juft  proportion  of  the  feveral  Parts,  requires  a  thorough  knowledge  of  Pen- 
fpeCtive.  Is  it  not  furprizing,  that  all  who  are  concerned,  or  any  way  en¬ 
gaged  in  Scene  Painting,  do  not  make  PerfpeCtive  their  immediate  ftudy ;  being 
the  balls,  the  very  loui  ana  of  {he'lr  Profeflion  ?  yet,  to  my  certain 

knowledge,  feveral  Artids,  employed  in  it,  arc  no*  o.ar  totally  ignorant  of  it,  in 
Theory,  but  they  are,  almoft,  wholly  unacquainted  with  its  Rules,  which,  to 
me,  is  mod  unaccountable. 


In  infide  Views,  the  bounds  of  the  Picture  limit  the  whole,  every  way,  which 
renders  the  operation,  in  fome  cafes,  more  difficult  than  external  Views. 

In  order  to  fhew  the  infide  of  a  Room,  Temple,  &c.  properly,  a  SeCtion  is 
fuppofed  to  be  made;  that  is,  the  hither  Wall  (or  inclofure  of  any  kind)  is  fup- 
pofed  to  be  removed,  and  the  whole  Infide  laid  open  to  View ;  fo  that,  a  proper 
Station  and  Didance  may  be  taken,  from  which,  the  whole,  or  as  much  as  is  re¬ 
quired,  may  be  feen  under  an  Angle  not  too  large  ;  for,  to  fuppofe  that  we  can 
be  within  a  Room  and  exhibit  the  whole,  or  nearly,  is  truly  abfurd;  yet  it 
has  been  attempted,  by  thofe  who  have  not  a  jud  notion  of  PerfpeCtive. 

In  refpeCt  of  determining  the  places  and  proportions  of  Doors,  Windows,  &c. 
it  mud  be  obvious,  there  can  be  no  difference  whether  they  are  interior  or  exte¬ 
rior;  the  whole  of  which  is  contained  in  Prob.  8  th,  and  has  been  univerfally  ap¬ 
plied  throughout  the  Work ;  particularly  in  Ex.  2nd  and  4th,  alfo  in  the  16  th, 
19  th,  and  21  d,  in  finding  the  places  of  the  Mutules,  Modilions,  Blocks,  &c. 

EXAMPLE  XL.  ’  | 

How  to  rep  re  font  the  infide  of  a  plain  Building',  the  Se  Elion,  by  the  Picture,  being 

parallel ,  to  the  Ends  of  the  Buildings. 

In  reprefenting  the  Infide  of  any  Room,  Church,  &c.  it  is  ufual  to  take  the  Sta¬ 
tion  in  a  Line  drawn  through  the  middle  of  the  Building,  which  indeed  appeals 
the  mod  rational;  but  in  fuch  cafe,  in  a  regular  Building  (one  fide  being  a  du¬ 
plicate  of  the  other)  it  is  not  fo  piCturefque,  as  when  the  Station  is  towards  either 
fide,  as  at  Sj  from  which,  the  infide  of  the  Room  is  to  be  viewed;  by  which 
means,  either  Side  may  be  fhewn  to  greater  advantage,  being  more  oppofed  to 
the  Eye  than  the  other. 

Fig.  i 
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Sea.  X.  APPLIED  TO  INTERNAL  VIEWS. 

No.  I.  is  the  Plan  of  a  Prifon  ;  on  the  left  hand  are  Doors  into 
&c.  and  on  the  right  are  Doors  and  a  Window,  into  the  Area  or  o 


Let  A  B  be  the  place  of  the  Pidure  £  by  which,  a  fedion  of  the  Building  is  fup- 

ien  to  he  manP:  arm  fh**  hither  _ j  .  r^\  .  .  ,  .  ..  .  &  _  *  r 


ing  alfo,  what  Parts  can  be  feen  and  which  not,  being  obftruded  by  the'piers. 

Let  AB  be  producedto  b,  ab  is  the  Ground  Line  of  the  Pidure  ;  but  for 
the  convenience  of  making  a  corred  perfpedive  Plan,  take  AB  at  a  proper  didance, 
below;  in  which,  let  A  B  be  taken  equal  A B  (No.  i.)  or  in  any  other  ptoportion 
to  AB;  it  is,  here,  taken  double,  or  twice. 

Let  the  Horizontal  Line  (ECG)  be  drawn,  at  a  proper  diftance  from  ab,  equal 
to  the  height  of  the  Eye  above  it ;  in  which,  take  DC  double  AC  (No.  i.  where 
a  peipendicular,  from  S,  cuts  AB)  C  is  the  Center  of  the  Pidure  ;  alfo,  make 
CE  double  SC  (No.  i.)  Eis  the  Eye,  or  Point  of  Diftance,  by  which  the  feveral 
parts  of  the  Pidure  are  proportioned  ;  C  D  and  C  F  are  each  half  the  Diftance; 
HI,  drawn  through  C,  is  the  Vertical  Line  of  the  Picture ;  which  determines  the 
iituation  of  the  Eye,  in  refped  of  the  Building. 

Let  the  perfpedive  Plan  be  drawn,  making  I  A,  11 5,  &c.  each  double  the 
•meafures  in  the  Plan,  for  the  thicknefs  of  the  Piers,  and  their  ^‘^nnco  from  the 
Station  Line.  How  it  is  perfected,  it  would  impertinent  to  explain;  the  Point 
E  being  ufed,  where  tko  tenures  Lb,  Cc ,  &c.  are  the  full  meafures  (that  is, 
double  thole  at  ab,  be,  &c.  in  the  Plan,  No.  i.)  and,  when  it  is  more  convenient 
to  apply  the  half  meafures,  make  ufeof  the  Point  D,  or  F,  on  either  fide,  asoccafion 
requires  ;  as  AD,  for  the  Door  at  P ;  the  full  meafure  being  applied  from  A  to  b 
gives  the  fame  Point  p,  as  the  half  meafure,  at  D. 

A^is  equal  to  AQ  (No.  I.)  which,  by  drawing  a  Line  to  D,  cuts  AC  at 
the  place  of  that  Corner,  in  the  perfpedive  Plan  ;  making  A  ^  reprefent  twice 
AQ  (No.  i.)  feen  at  the  Diftance  CE;  or  equal  AQ,  at  the  Diftance  CD. 

AC,  or  CC,  being  proportioned  at  b,  c,  d,  &c.  perfpedively,  for  the  feveral 
Piers,  &c.  Lines  parallel  to  A  B,  being  drawn,  determine  thofe  on  the  other 
fide,  at  g,  k,  &c.  and  againft  the  Wall,  at  n,  o,  &c.  by  which  means  the  Plan  is 
compleated,  in  Perfpedive,  from  which  the  Pidure  is  delineated,  as  follows. 

The  meafure,  on  AB,  being  transfered  to  ab  (that  is,  refpeding  the  fpace  be¬ 
tween  the  Wall  and  the  Piers,  the  thicknefs  of  the  Piers,  and  diftance  between 
them,  in  front)  draw  aC,  cC,  &c.  and,  at  A,  draw  A B  perpendicular,  the  ver¬ 
tical  Sedion  of  the  plane  of  the  Piers,  on  the  right  hand,  with  the  Pidure ;  which* 
being  fartheft  from  the  Vertical  Line,  is  beft,  for  proportioning  the  heights  of  the 
Piers,  Arches,  &c.  which  arefetoff,  from  A,  at  a,  b,  c,  &c.  according  to  known, 
or  determined,  meafures  of  their  heights,  in  proportion  to  the  Plam 

Draw  AC,  aC,  bC,  &c.  and,  from  the  Plan  below,  draw  perpendiculars  from 
g,  i,  &c.  cuting  them,  at  g,  i,  &c.  Perpendiculars  being  drawn  from  all  the  other 
correfponding  parts  in  the  Plan,  as  1,  m,  n,  o,  &c.  parallel  Lines  drawn  through 
g,  f,  &c.  determine  the  true  places  of  all  the  Plinths,  and  Borders,  at  the  tops  of 
the  Piers,  from  which'  the  Arches  fpring. 

The  Arches,  on  each  fide  the  Avenue,  in  front,  are  Semicircles  j  wherefore, 
their  Centers  being  obtained,  at  S,  by  bifeding  the  Diameter  RT,  they  are  readily 
deferibed;  and,  by  drawing  Lines,  from  S,  on  each  fide,  to  C,  the  Centers  of  all 
the  receding  Arches  are  determined,  in  thole  Lines. 
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In  the  returning  Fronts,  the  Arches  are  femi-Ellipfes  ;  their  •  heights  are  the 
fame  as  the  other,  determined  on  AB,  at  d  ;  Cd  being  produced  to  the  crown  of 
the  Arch,  at  D,  obtained  from  below,  at  N,  proje&ed.  For,  feeing  that  the 
Pi&ure,  bn  A  B  (No.  1.)  is  nearer  to  the  Piers  than  the  Wall,  confequently,  it 
does  not  cut  the  Arches  in  the  middle  ;  wherefore,  all  the  Wall,  with  the  elip- 
tical  Window,  on  this  lide  of  AB ,  projects  through  the  Picture  and  is  projedted 
again  to  it.  Cis  the  Center  of  that  Arch  ;  the  Curve,  Dej, \  is  determined  after 
the  fame  manner  as  if  they  were  circular,  it  being  obvious,  that  the  fame  lengths, 
from  i  to  k,  or  from  f  to  /,  between  the  Piers,  may  reprefent  any  length  of  the 
Indefinite  Reprefentation,  AC ,  according  to  the  diftance  of  the  Eye  (Cor.  5. 
Th.  12.)  AC  remaining  the  fame.  Hence  it  is  undeterminable  whether  thofe 
Arches  reprefent  Circles  or  Ellipfes,  of  any  proportion,  the  Diftance  of  the  Pidture 
being  unknown ;  for  the  two  middle  Arches  are  more  excentric  than  the  other 
two,  feeing  they  have  the  fame  height,  and  the  Piers  are  wider  afunder*. 

The  eliptical  Windows,  over  the  Arches,  are  defcribed  after  the  fame  manner ; 
as  the  firft  on  the  right  hand,  half  a  Window,  infcribed  in  the  Redtangle  abgh , 
indicates  fufficiently. 

The  groined  Arches,  over  the  fide  Avenues,  have  an  appearance  of  difficulty 
tvithout  the  reality.  If  a  Line  be  drawn  through  the  crown  of  the  Arch,  at  c,  to 
C,  and,  diagonal  Lines  being  drawn  between  the  corners  of  oppofite  Piers,  in  the 
perfpedtive  Plan,  as  rt  and  m  s,  interfering  at  u,  from  which,  a  perpendicular, 
being  drawn,  cuts  cC  at  c,  the  center  of  the  Groin.  Or  thofe  Diagonals  may¬ 
be  drawn,  at  the«.tops  of  the  Piers,  and  having  drawn  perpendicular  Ordinates  to 
the  circular  Arch,  at  A,  B ,  they  may  be  transfered,  to  the  Diagonals  ;  where, 
perpendiculars  being  drawn,  and,  to  C,  Lines  drawn  through  the  points  a,  b,  c, 
&c.  in  the  front  Arch,  cuting  the  diagonalOrdinates  at  a ,  b ,  c,  &c.  through  which 
the  Curve  may  be  ,\y  defcribed,  by  encreafing  the  number  of  the  Ordinates 

at  difcretion. 

The  Arches  in  the  middle  Avenue  are  alfo  femi-Elliples,  geometrically  defcribed 
being  parallel  to  the  Pidture ;  the  tranfverfe  Diameter  of  the  firft  is  FG,  and  CD 
half  the  Conjugate.  Having  determined  feveral  Points,  1,  2,  3,  at  equal  diftances 
or  otherwife  draw  the  Ordinates  01,  A 2,  B 3  parallel  to  CD  ;  from  which  Points* 
A,  B,  C,  &c.  draw  Lines  to  the  Center,  giving  the  Diameters  of  the  other  Arches* 
HI  and  KL,  cut  in  the  feveral  Points  a,  b,  c ;  a,  b,  c;  at  which  Points,  Ordi¬ 
nates  being  drawn,  and,  from  1,  2,  3,  and  D,  Lines  drawn  to  C  cuting  them  at 
j,  2,  3,  through  which  thofe  Curves  may  alfo  be  defcribed.  ° 

The  Apertures  through  thefe  Arches,  being  Circles  parallel  to  the  Pidture ;  their 
Centers  being  determined,  and  their  Diameters,  are  only  neceflary. 

The  large  Beam,  at  O,  is  in  the  middle  of  the  opening,  at  MN,  and  tends  to  the 
Center,  on  which  the  Joifts  reft,  which  decline  to  the  Wall  on  each  fide,  geo¬ 
metrically;  their  meafures  and  diftance  from  each  other  being  known,  are  readily- 
determined,  by  Prob.  10,  drawing  a  Line  through  B,  parallel  to  MN. 

The  Stairs,  at  the  far  end,  are  managed  by  Example  8,  in  front :  the  returning 
flight  being  parallel  to  the  Pidture  are  inclined,  geometrically,  to  the  Horizon. 
The  front  Steps  may  be  proportioned  to  the  opening  between  the  Piers ;  as  at  Y 
and  Z,  in  the  geometrical  Plan  ;  the  Hand-rails,  of  which,  tend  to  a  Vanilhing 
Point,  in  the  Vertical  Line,  at  H  ;  as  the  Kirbs  in  Example  8  th,  The  Door  it 
geometrically  proportioned,  on  the  Steps. 

.  The  middle  Avenue  ofthis  Building,  being  loftier  thantheSides,  the  Reprefentation 
is  limited  by  a  Sedtion  of  the  Walls,  and  Timbers  of  the  Roof,  over  the  Sides,  geo- 


*  At  No.  2.  is  half  a  circular  Arch,  that  is,  a  Quadrant,  or  fourth  part  of  the  circumference  of  a 
Jfr,cle>  'n  ?  S<Juare  abcd!£ls  the  Ce«ter.  abed  is  a  Redtangle  circumfcribing  a  fourth  part  of  an  El- 
liphs,  of  the  fame  proportion  as  the  middle  Arches  to  the  circular  ones  at  each  fide ;  in  which,  it  is  ob- 
C’tirvp  ,at’  the  Diagonals,  ac  and  ac ,  cut  the  Curves  at  the  fame  height,  at  e  and  * ;  and  if  the  circular 
natel  ffn  "T  1  and  2>  thofe  beinS  transfered  by  parallel  and  perpendicular  Ordi- 

Points  in  thcCurw20118^  °f  ^  ^  ^  ^  pioportlon ’  and  c<mfequently  they  give  correfponding 
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metrically  drawn  ;  the  lower  part  is  bounded  by  the  limits  of  the  Pidure  ih  length 
which,  on  account  of  the  Station  not  being  in  a  central  Line*  has  its  Center  to¬ 
wards  the  left  hand,  out  of  the  middle;  by  which  means,  it  becomes  diftorted  on 
the  right,  being  extended  too  far  from  the  Center ;  by  which  the  optic  Angle  is 
enlarged,  and  the  Vilual  Rays  cut  the  Picture  too  oblique,  as  SB  in  the  Plan 
(No.  1.)  in  which  cafe,  no  more  fliould,  properly,  be  taken  into  the  Pidure  than 
the  Piers,  the  optic  Angle  ASf,  being  about  50  Degrees. 

example  XLI. 

Is  the  Infide  of  a  Church ,  in  the  fame  poftion ,  as  the  foregoing  Example. 

’At  Figure  2,  No.  1,  is  a  half  Plan  of  the  Building,  as  far  as  the  Sedion  by  the 
Picture,  on  A  B.  The  Piers  fupport  the  Roof  as  in  the  laft  Example,  having  Co¬ 
lumns  on  them,  of  the  Ionic  Order,  with  an  Entablature  all  around  the  middle 
part  of  the  Building,  and  a  coved  Cieling.  At  the  far  End  is  a  femi-odagonal 
receis,  in  which  is  the  Altar  and  communion  Table. 

It  would  be  wholly  Superfluous  to  form  a  perfpedive  Plan,  as  in  the  preceding 
Example,^or  to  fix  the  Station,  with  all  the  other  Preliminaries  to  the  Ground 
Plan  ,  luffice  it  to  fay,  that  the  fituation  of  the  Eye  is  nearly  the  fame  in  refped  of 
the  Building  and  Pidure.  C  is  the  Center,  and  CE  half  the  Diftance  by  which  the 

whole  is  proportioned j  the  full  Diftance  cannot  be  contained  within  the  Pidure, 
on  either  fide. 

The  places  of  the  Piers,  the  Windows,  &c.  it  is  obvious,  are  obtained  here, 
as  in  the  foregoing,  by  applying  the  half  meafures  (that  is,  the  full  meafures  of 
the  Plan)  to  the  Ground  Line,  AB,  fufficiently  corred.  _inf*>*nucii  that,  an  extra 
Plan  would  be  unneceflary,  The  Piers  Cxr  f*  ^uuiCj  having  a  Sub-plinth  with  a 
Bafe  Moulding,  <md  import  at  the  top;  on  which  is  a  regular  Pedeftal,  which 
forms  the  front  of  the  Gallery,  receding  fomewhat  from  the  Pedeftal  ;  all  which 
need  no  other  defcription.  (  The  Pidure  is  fuppofed  to  cut  the  Galleries/  by  which, 
the  Seats,  &c.  are  laid  open  to  view  ;  the  Sedion  is  drawn  geometrically,  from 
which,  all  the  Seats  and  Backs  tend  to  the  Center  of  the  Pidure. 

The  Columns,  are  fuppofed  to  be  planed  at  the  bottom  of  each  Pier  ;  but,  if  a 
central  Line  be  drawn  (as  K  L)  from  the  middle  point  of  each,  and  the  height  of  the 
Column  be  there  afcertained,  all  the  reft  are  determined  by  Lines  drawn  to  the 
Center,  giving  each  its  proper  Diameter,  in  proportion  to  its  height. 

The  Bafes  of  the  Columns,  being  above  the  Eye,  are  curved  contrary  to  the 
ufual  order  when  below  it  j  the  Curves  are  ftill  concave  towards  the  Vanifhing  Line. 
The  Capitals  are  according  to  the  modern  Ionic,  in  Example  29. 

The  recedes  of  the  lower  Windows,  on  the  Floor,  being  lefs  than  the  window 
Frames,  cannot  be  a  difficulty ;  the  doping  part  makes  up  the  difference*  The 
Windows  above  are  perpendicular  over  the  other  ;  the  heights  of  which  are  deter¬ 
mined,  on  the  vertical  Interfedions  of  the  Walls,  A  D  and  BG,-  alfo  the  Gallery, 
and  other  parts  of  the  Building. 

The  Nich  at  the  far  End,  with  the  Doors  and  circular  Windows  over  them,  are 
all  parallel  to  the  Pidure,  confequently  they  are  all  geometrically  proportioned,  in 
front.  The  receding  of  the  Nich,  that  is,  the  perfpedive  widths  of  the  Faces 
within,  are  beft  determined  from  a'  perfpedive  Plan,  formed  below,  the  figure  be¬ 
ing  determined ;  or,  if  the  whole  be  drawn  geometrically,  and  the  Station  fixed, 
as  in  the  foregoing,  Vifual  Rays  may  be  drawn,  cuting  the  Pidure  and  giving 
their  proportions  thereon. 

The  .Mouldings  in  the  Impoft,  runing  around  it,  have  their  Vanifhing  Points, 
for  two  Faces,  in  the  Points  of  Diftance.  The  middle  Face  is  parallel,  and  in  one, 
feen  on  the  right  hand  the  Lines  tend  to  the  Center.  The  Compartments  in  the 
Sides  and  in  the  Head  are  beft  defcribed  by  infpedion ;  the  Lines,  forming  the  Head, 
are  drawn  after  the  fame  manner  as  in  an  odagonal  Dome,  feen  externally,  as  de¬ 
fcribed  in  the  3-5  th  Example. 
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The  femicircular  Heads  of.the  upper  Windows  have  been  frequently  defcribed ; 
thofe  below  have  a  flat  Arch,  which  is  but  little  feen,  by  reafon  of  the  fpherical 
recedes  in  the  Cieling  of  the  Gallery,  which  are  reprefented  by  femi-Ellipfes,  in 

the  Plane  of  the  Cieling.  .  .  . ,  r  .  . 

The  Entablature,  fupported  by  the  Columns,  is  formed  by  means  of  geometrical 
Sections,  at  X  and  Z  ;  the  true  place  being  acquired  from  a  Plan  below  ;  or  from 
the  Ground  Line  and  vertical  Interfedtions,  at  H  and  I. 

The  Profile  of  the  Mouldings,  in  the  Entablature,  on  one  fide,  with  the  large 
Cove,  and  a  fmaller  on  the  other  fide,  being  drawn,  it  would  be  impertinent  to  de- 
fcribe  the  delineation  of  every  Line  from  each  Angle  to  the  Center  of  the  Pidture, 
and  how  to  determine  the  mitre  Angles  at  the  End,  where  they  return,  over  the 
Arch;  for  which,  fee  Example  16,  or  19. 

For  the  large  Cove,  draw  Lines  from  M  and  N,  the  internal  Angles  of  the  Build¬ 
ing  to  C,  cuting  Perpendiculars  from  the  Angles  of  the  Frize,  or  the  Pilafters, 
below  the  Capital,  at  O  and  P  ;  from  which,  draw  Lines  to  the  Eye,  at  the  full 
Diftance  on  each  fide,  and  produce  them  ;  then,  Lines  drawn  from  Q  and  R,  to  C, 
will  cut  thofe  Diagonals  at  S  and  T,  and  determine  the  returning  Line  or  Mould¬ 
ing,  which  bounds  the  plane  Cieling. 

The  mitre  Angles  of  the  Cove  may  be  truly  projected  by  means  of  Ordinates  from 
various  Points  (as  a  and  b)  in  the  geometrical  Curve  ;  but,  as  it  comes  fo  fmall,  at 
the  place,  it  may  be  done  corredfly  enough,  without  that  procefs  ;  taking  care  that 
it  does  not  curve  too  much,  but  leads  truly  into  the  Perpendicular  and  Diagonal, 
both  which  are  Tangents  to  the  Curve,  as  RN  and  N  Z,  in  the  geometrical 
Sedlion,  and  muft  never  cut  it. 

The  Compartments,  in  the  Cieling,  are  but  Ample  Figures,  as  Redlangles,  with 
Ellipfes  infcribed,  (fee  No.  1.)  which  are  managed  the  lame  as  Circles,  as  it  has 
been  {hewn  in  the  la-ft,  Evq.mple,  in  relpedt  of  the  .  Arches, 

The  recedes  in  the  Cieling,  ovci  ik.  ^cileries,  are  no  more  than  a  repetition  of 
the  fame  thing  by  a  lefs  Scale,  having  only  an  Architrave  below  the  Cove,  which 
returns  at  every  Beam  from  the  Columns  to  the  Wall ;  whofe  mitre  Angles  are  de¬ 
termined  by  the  fame  means,  from  a  Profile  of  the  Cove,  at  G. 

Thus,  without  the  real  procefs,  I  have  defcribed  every  neceflary  ftep  to  be  taken 
in  the  delineation  of  this  Object ;  for,  as  the  laft  is,  in  refpedt  of  its  Plan,  the 
fame  kind  of  Figure,  the  fame  kind  of  Procefs  will  anfwer  for  both,  in  the  general 
parts;  and,  for  particular  ones,  the  Examples  refered  to  give  particular  Inftrudtions. 

EXAMPLE  XLII. 

%  ;  '  '  - 

Is  the  reprefentatlcn  of  an  elegant  Room ,  having  a  large ,  circular ,  Bow  Window ,  in 
the  Side ,  and  a  Cove-deling ,  inclined  to  the  Pitture. 

In  the  two  former  Examples,  the  center  of  View,  not  being  in  the  middle  of  the 
Pidlure,  it  may  be  imagined  is  wholly  owing  to  the  Station  being  towards  one 
Side  more  than  the  other  ;  but  I  fhall  (hew,  here,  that  it  is  not ;  for,  let  the  Sta¬ 
tion  be  taken  where  you  pleafe,  the  Point  of  View,  or  rather  the  Center  of  the 
Picture  may  ftill  be  in  the  middle,  and  yet,  take  into  the  Pidlure  as  much  of  the 
Objedt ;  a  circumftance  extremely  Ample  in  itfelf,  though  to  fome  it  may  appear 
a  myftery. 

In  Plate  29,  Fig.  117,  is  a  Plan  of  the  Room  intended  to  be  delineated.  Let 
E  be  the  Station  determined  on  ;  from  which,  if  Right  Lines  are  drawn  to  F  and 
B,  the  extreme  on  each  Side  of  the  Room,  intended  to  be  delineated,  FEB  is  the 
Optic  Angle  under  which  it  is  feen;  and,  if  AB  be  the  Interfedlion  of  the  Pidlure, 
EC,  perpendicular  to  A  B,  determines  its  Center,  at  C,  and  EC  is  its  Diftance; 
in  which  cafe,  the  Center  of  View  is  not  in  the  middle  of  the  Picture.  But,  if  the 
Optic  Angle  be  bifedled  by  the  Right  Line  ER,  then,  FG,  perpendicular  to  ER, 
is  the  true  Pofition  of  the  Pidlure,  S  is  its  Center,  and  ES  its  Diftance ;  and  the 
farther  End  (H I)  is  confequently  inclined  to  the  Pidlure ;  as  it  is  reprefented  in  the 
31ft  Plate.  See  Figure  the  firft. 
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Let  A  B  be  the  Ground  Line,  which  is  not  neceflarily  the  bottom  of  the  Pidlure* 
but,  whatever  falls  on  this  fide  is  fuppofed  projedled  to  the  Pidlure  * 

Draw  AD  and  BK,  perpendicular  {the  vertical  Interferons  of  the  Sides^  on 
winch,  fet  ■up  all  the  meafures  of  the  heights  (by  the  Scale  of  Proportion)  for  the 
Dado  and  Mouldings,  the  Windows,  Chimney  Piece,  the  Entablature,  Cove  &c 
On  AD,  defcribe,  geometrically,  the  true  Profile- Sedlion  of  all  the  Moulding- 
as  DEF  for  the  Cornice,  &c.  the  Lines  of  which  (in  this  Cafe)  not  being  perpen¬ 
dicular  to  the  Pidure,  the  Sedlion  of  it,  with  the  Picture,  is  not  the  true  Profile- 
the  deviation,  in  this,  is  inconfiderable.  But,  when  the  Lines  are  more  inclined  to 
the  Picture,  an  Expedient  for  truly  proportioning  the  Mouldings  may  be  neceflary. 


•Tn!"  1  I*b  29)  be  the  Profile  of  the  Cornice  to  be  reprefented  in  the  Pi&ure. 

1  he  lection  with  the  Pi dtu re,  being  vertical,  makes  no  variation  in  the  heights  of  the  Mouldings  ;  but, 
according  to  the  inclination  of  the  Picture,  to  the  Building,  their  projeftnres  are  varied .confiderably. 

hromeachprojeaurea  b,_c,  &c.  draw  Lines  perpendicular  to  BC,  confequently  parallel  amoncft 
them  (elves  ;  make  the  Angle  BCD  equal  to  the  complement  of  the  inclination  of  the  Cornice  to  the  Pic- 

*UE'r'r»  Wj  rr>^C-Xtrfme  Proje<^ure  die  fe&ion  of  the  Cornice,  whole  Inclination  to  the  Pi&ure 
is  tCU;  end,  J*  DC  is  the  trueSedion,  in  that  pofitionof  the  Pi&ure  ;  the  proje&ure  of  -each  Mould¬ 
ing  being  taken  &om  CD,  where  the  parallel  Lines  cut  it,  at  a,  b,  ct  &c. 


.On  the  other  fide,  the  heights  of  the  Window?,  &c.  are  let  up  from  B  to  T. 

Having  drawn  the  Horizontal  Line  (VL)  and  fixed  the  Center  of  the  Pidture., 
the  Vanilhing  Point  V  being  determined  as  ufual ;  which,  on  account  of  the  in¬ 
clination  of  the  Sides  of  the  Room,  is  .not  in  the  Center,  as  is  cufloraary  in  Infide 
Views;  the  Room,  or  Building  of  any  kind,  being  right  angled. 

In  this  Cafe,  thefe  Preliminaries  are  belt  determined  by  the  geometrical  Plan. 

If  the  Ground  Plan  of  any  Building  which  we  intend  to  delineate  be  drawn, 
truly  geometrical,  the  Station  may  be  determined,  lb,  as  to  fee  fuch  parts  of  the 
Objedls  as  we  require,  whether  internal  orexternal. 

If  it  be  required  to  fee  part  of  rb^  Lcoud  Window  in  the  Bow ;  draw  a  Right 
Line,  from  J,  through  the  Angle  at  L,  allowing  fo  much  of  the  recefs  of  the 
Window,  &e.  as  you  wifli  to  reprefent.  It  is  manifeft,  that  the  Station  rauft  be 
fome where  In  fh at  Right  Line,  produced  ;  but  if  the  View  was  to  be  central,  it 
•would  be  too  near,  as  at  G,  for,  the  Optic  Angle,  A  OB,  is  too  large  for  the 
Eye  to  take  in,  at  one  View. 

At  a  further  Diflance,  in  the  fame  central  Line,  at  P,  if  PL  be  drawn,  it  is 
plain  ;  that  the  Window  cannot  be  feen  at  all,  as  it  cuts  the  Pier  at  M  ;  whereas, 
any  where  in  the  dire&ion  of  J  L,  as  at  E,  if  the  Station  be  fixed  fo,  that,  drawing 
EFandEB,  the -Optic  Angle  does  not  exceed  50  Degrees,  it  may  be  reprefented 
from  that  Station,  without  much  drffortion.  Then,  making  EG  equal  EF,  FG 
-is  thespofition-of the  Pidture;  andES,  bifedting  the  Angle  FEG,  is  its  Difiance; 
wherefore  S  is  its  Center  (Def.  E)  for  ES  is  perpendicular  to  FG-f*,  and  SG  is 
equal  to  SF,  confequently  it  is  in  the  middle  of  the  Pidture. 

Now,  E,  i«  the  Station,  or  Point  of  View,  and  FG  is  the  pofitionofthe  Pidlure. 

Draw  ED  parallel  to  AH. and  BI.;  confequently,  D,  and  not  S,  is  the  Vanilh¬ 
ing  Point  of  thofe  Sides.  (De£  L.) 

The  End  (H I*)  vanifhes  in  a  Point  where  EK,  parallel  to  HI,  would  cut  the 
Pidlure,  FG,  produced;  its  Diflance,  from  the  Center,  S,  will  be  to  SE,  as  SE 
is  to  SDJ,  (Prob.  12.^  And,  if  the  Angle  DEK  be  bifedted,  by  the  Line  EN, 
N  is  the  VanifhingPoiut  of  a  Diagonal,  or  mitre  Angle. 

Then.,  if  AB  (Fig.  1,  PI.  31)  be  equal  to  FG,  make  VC  equal  to  DS;  or, 
in  whatever  ratio  AB  (Fig.  1)  isto  F»G,  fo  make  VC  to  DS,  and  V  will  be  the 
-Vanifhing  Point  of  the  Sides  of  the  Room;  that  is,  .of  all  the  horizontal  Lines  in 
ihofe  Sides,  and  of  all  other  Lines  parallel  to  them,  whether  in  the  Cieling,  or 
«on  the  Floor,  or  elfewhere.  (Cor.  1,  Theorem  3.) 

iking  thus  prepared*  we  now  proceed  to  the  delineation. 
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Draw  the  indefinite  Lines  AV  and  BV,  and  proportion  them,  by  feting  off  the 
meafures  of  the  feveral  parts  from  A  or  B,  and  drawing  Lines  to  the  Diftance 
Point  of  the  Eye,  placed  on  either  Side  (at  E ,  or  E2)  £  V  being  half,  and  V£* 
one  third  part  of  the  Diftance  of  the  Vanilhing  Point  V,  there  not  being  room, 
on  the  Pifture,  for  the  full  meafure. 

MakeAa,  ab,  &c.  each  one  third  of  the  meafures  of  the  Originals,  and  draw 
aE2,  &c.  cuting  AV  at  a ,  &c.  which  give  the  Angle  of  the  Chimney,  &c. 

For  its  projedure,  make  A  a  equal  to,  or  fomewhat  more  than  the  real  mea¬ 
fure  (becaufe,  AB  being  inclined,  it  cannot  be  equal,  but  is  the  Diagonal  of  the 
Inclination;  i.  e.  as  CD  to  CB,  Fig.  1 1 8)  and  draw  aV,  cuting  a  Line  drawn 
from  a  to  the  other  Vanilhing  Point,  at  b.  Make  ad  in  the  ratio  of  one  third 
part  of  the  front  of  the  Chimney  (as  CD  to  CB,  1 1 8)  and  draw  dV,  cuting  a 
parallel  Line  from  b  at  c.  Divide  be  in  the  proportion  of  the  Trufles,  &c.  and 
draw  Lines  to  E%  cuting  bV  in  their  perfpedive  Proportions. 

Draw  perpendiculars  from  a,  b ,  and  e ;  and,  from  all  the  Angles  of  the  Cor¬ 
nice,  &c.  draw  Lines  to  V ;  and  return  the  Mouldings,  at  the  leveral  Angles  of 
the  Chimney,  internally,  at  g  h,  and  externally,  at  ik  and  /w,  as  deferibed  in 
Example  19;  alfo,  at  no ,  the  length  being  obtained  by  a  Perpendicular  from/l 

To  deferibe  every  particular  would  be  fuperfluous  and  unneceflary,  previous 
Leffons  having  been  frequently  and  particularly  explained. 

Having  obtained  the  mitre  Angle  at  no ,  -return  the  Mouldings  of  the  Entabla¬ 
ture,  at  the  End,  by  means  of  the  Vanilhing  Point  of  the  End  ;  or  by  Prob.  13. 

The  Angle  of  the  Cove  may  be  obtained,  with  accuracy,  having  made  a  geo¬ 
metrical  Section,  as  in  the  laft  Example,  feting  up  its  height  from  D,  and  making 
its  projedure  as  CD  to  CB  (Fig.  118)  in  refpe£t  of  the  true  proje&ure;  then, 
draw  a  Line  from  the  internal  Angle  to  V,  cuting  the  Perpendicular  fn  at  p,  and 
draw  the  Diagonal  {fiq)  of  the  Angle,  indefinite;  and,  from  the  extreme  projec- 
ture  of  the  Cove,  draw  a  L-ino  to  V.  cuting  it  at  q. 

But,  becaufe  the  Vanilhing  Point  of  that  Diagonal  lo  not  determined,  and  is  out 
of  the  Picture  ;  from^,  draw  a  Line  tending  to  the  Vanilhing  Point  of  the  End; 
and,  where  it  is  cut,  at  r,  make  rs  equal  pr ,  and  draw  a  Line  from  the  Va¬ 
nilhing  Point  of  the  other  Diagonal ;  which  will  give  the  Pointy  nearly  *. 

The  other  Angle,  is  determined  by  the  Vanilhing  Point  of  the  Diagonal  xyj-. 

After  the  fame  manner  as  in  the  foregoing,  viz.  by  drawing  feveral  Ordinates  to 
the  Curve,  at  t ,  &c.  the  perfpe&ive  Curve  at  the  Angles  may  be  deferibed,  and 
transfered  from  one  Angle  to  the  other. 

On  the  other  Side,  V  E  being  half  the  diftance  of  the  Eye,  the  meafures  on  the 
Ground  Line,  AB,  are  applied  half  the  real  meafures,  for  proportioning  the  Piers, 
and  the  opening  of  the  Bow  Window,  &c.  from  B,  to  e,  f,  &c.  BI  is  the  height 
of  the  Windows.  Draw  Ih  tending  to  the  Vanilhing  Point  of  the  End  ot  the 
Room  (as  for  the  proje&ure  of  the  Chimney)  and  Bd  being  made  equal  to  the  recefs 
of  the  Window,  draw  d  h  ;  regarding  the  proje&ures  of  the  Mouldings. 

Having  obtained  the  opening  of  the  Bow  Window  at  i  k,  which  is  a  Segment 
of  a  Circle  (by  drawing  e£  and  f£,  cuting  BV)  find  S  the  reprefentation  of  its 
Center  (bife&ing  ik  perfpe&ively,  at  2,  and  drawing  *S,2n  to  the  Vanilhing 
Point  of  the  End,  and  3  V,  cuting  it  at  S;  B3  being  fomewhat  more  than  its  Dis¬ 
tance  from  the  Wall,  viz.  as  CD  to  CB,  Fig.  118)  and  draw  Si,  and  Sk,  which 
reprefent  Radii ;  by  means  of  which,  other  Radii  may  be  obtained,  as  SI,  Sm,  &c. 
making  certain  Angles  with  Sk  perfpe&ively  (Prob.  10,  Cafe  3rd.)  and  thus,  not 
only  the  Curve  (k  lmn)  but  alio,  the  true  place  of  each  Window,  &c.  is  acquired. 

The  Curve  at  the  Top  may  be  deferibed  by  the  fame  means. 

If  the  Lines,  on  the  Floor,  in  the  receding  of  the  Windows,  tend  to  the  Center 
S,  draw  SR  perpendicular,  and  divide  it,  geometrically,  into  the  feveral  di- 

*  This  is  not  ftriftly  true,  pr  s  not  being  parallel  to  the  Vanifhing  Line;  but,  being  fo  little  inclined, 
the  deviation  is  inconliderable.  rs  is  lefs  than  pr;  they  may  be  truly  proportioned  by  Prob.  8,  Cor.  1. 

f  1  his  Vanifhing  Point  is  alfo  out  of  the  Picture,  being  diftant  from  the  Center  as  SN  to  SE 
(F/g.  $17.)  the  Diitance  of  the  Pi&ure. 
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vifions  for  the  Mouldings,  &c.  and  producing  SI,  &c.  to  the  Vanifhing  Line  • 
then,  Lines  drawn  from  each  divifion,  on  RS,  to  the  refpedive  Vanilhing  Point 
ot  each  Jamb,  wftl  divide  each  Window  into  its  feveral  divifions  of  Mouldings 
Sa(h  Squares,  &c.  and,  by  the  fame  means,  all  the  Curves,  in  the  Mouldings  &c* 
at  the  top,  may  be  defcribed  with  the  greateft  accuracy.  6  J 

If  the  Jambs  of  each  Window  be  parallel  between  themfelves,  then,  a  Right 
Line,  So,  bifeding  the  Angle  ISm,  &c.  perfpedively,  will  produce  the  Vanifhing 
Point  of  each  refpedively,  and  each  Jamb  muft,  in  that  Cafe,  be  divided  geome¬ 
trically,  on  the  Angle,  into  the  feveral  divifions  required. 

The  Entablature  may  alfo  be  proportioned  on  BK,  the  fame  as  on  AD,  on  the 
other  Side  ;  which  will  be  more  accurate,  than  to  depend  entirely  on  the  propor— 
tions  being  carried  around,  from  the  other  Side ;  which,  as  they  diminifh  fo 
much,  at  the  far  End,  are  liable  to  error. 

The  places  and  proportion  of  the  Columns,  maybe  obtained  by  Prob.  8  th,  thus. 

The  Angle  f  at  the  foot  of  the  Pilafter  being  obtained,  draw  f]  parallel  to  the 
Ground  Line,  which  divide,  geometrically,  in  the  Proportion  required ;  that  is, 
fly  equal  j  4,  is the  diftance  of  the  Column,  at  the  Plinth,  from  the  Wall;  and 
i  2,  equal  3  4,  is  the  width  of  the  Plinth  of  the  Column  ;  from  all  which,  draw 
Lines  to  V,  cuting  the  inclined  Line,  in  which  the  Columns  ftand,  in  the  per- 
fpedive  proportions  of  the  Columns  and  Spaces ;  which  may  be  compleated  from 
the  known  proportions  of  the  Order,  as  in  former  Examples, 

If  r  s  be  taken,  geometrically,  the  width  of  the  Door,  &c.  in  proportion  to 
the  Columns  and  fpaces,  Lines  drawn  to  V  will  give  the  place  of  the  Door,  at  the 
farther  End,  which  may  be  compleated,  by  Example  20. 

The  Cieling  has  nothing  of  difficulty  in  it,  fave  the  Ornament,  being  compofed 
of  Right  Lines,  regularly  difpofed ;  which,  from  the  geometrical  Figure,  may 
eafily  be  determined.  G  H,  may  be  confidered  and  ufed  as  the  Interfedion  of  the 
Pidure  with  the  Cieling,  on  which,  the  zhvlfiuns  are  geometrically  difpofed ; 
from  which,  draw  Dine®  to  V;  and  the  feveral  divifions,  in  the  length,  being 
found  perfpeaively,  on  GV  or  HV,  Lines  drawn  to  the  other  Vanifhing  Point 
will  cut  each  Line,  drawn  to  V,  in  the  ratio  required;  by  which,  the  perfpeaive 
Figure  is  formed  on  the  Piaure, 

.  .  .■  i  n  . 

EXAMPLE  XLIII.  * 

Is  the  Reprefentation  of  the  infde  of  the  Piazza ,  Covent  Garden ,  from  the  farther 

corner  of  the  entrance  into  the  Playhoufe. 

The  Pofition  of  the  Piaure  being  determined,  and  confequently,  the  Inclina¬ 
tion  of  the  Lines,  in  which  the  Piers  ftand,  is  known. 

Let  C  be  the  Center  of  the  Piaure,  EV  is  the  Horizontal  Line,  and  V  is  the 
Vanifhing  Point  of  one  Face  of  the  Piers,  found,  or  determined  at  pleafure  ;  the 
other  is  out  of  the  Piaure,  on  the  Left,  found  as  ufual  ;  the  Diftance  of  the  Pic-  pig,  2 
ture  is  fix  Inches  and  a  half,  nearly*. 

Let  A  B  be  the  Interfeaion  of  the  Piaure,  i.  e.  the  Ground  Line,  and,  let  S 
be  the  determined  Seat  (on  the  Piaure)  of  the  corner  of  the  Pier,  on  the  G/ound, 

Its  Diftance  from  the  Pidure  being  known. 

Becaufe  there  is  not  room,  on  the  Piaure,  to  fet  off  its  whole  Diftance,  take 
CE  half  the  Diftance ;  and  make  SD  half  the  diftance  of  the  corner  of  the  Pier; 
draw  DE  cuting  SC  at  a,  the  true  place  of  that  Corner,  on  the  Pidure. 

Draw  a  V,  the  indefinite  Reprefentation  of  one  Side  of  the  Piers,  and  aY,  to 
the  other  Vanifhing  Point,  whofe  Diftance,  from  G,  is  nine  inches  and  three  fourths, 

*  Let  it  be  obferved,  that  the  Diftance,  here  ufed,  is  too  little ;  but,  being  a  true  Portrait  of  fo  pub¬ 
lic  a  Place,  I  thought  proper  to  difpenfe  with  it;  by  reprefenting  it  as  it  appears,  from  the  Station  deter¬ 
mined  above.  See  Preliminary  Obfervations,  Page  u 
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Draw  ar/  parallel  to  AB;  and  having  transfered  the  full  meafure  of  the  Piers 
and  Arches  froha  AB,  the  Ground  Line,  to  a d  (by  means  of  the  Point  C,  or  any 
other  in  the  Vanifhing  Line)  at  bf  c ,  and  d,  draw  Lines  to  E ,  the  Diftance  Point 
of  V,  giving  their  places,  atab,  and  cd,  &c.  the  reft  maybe  obtained  to  any 
length,  required,  by  Example  4th.  Note,  a d  may  be  the  Ground  Line, by  a  lefs  Scale. 

On  the  returniniug  Angle,  they  are  obtained  by  the  fame  meafures,  applied  on 
the  other  Side,  by  thfe  Point  F  the  diftance  Point  of  Y. 

Produce  Va  to  the  Ground  Line,  cuting  it  at  A,  and  draw  A  H  perpendicular,  on 
which,  fet  up,  from  A,  the  meafures  of  the  heights  of  the  Piers,  &c.  at  G  and  I ; 
from  which,  draw  Lines  to  V.  Perpendiculars,  from  a,  b,  c,  &c.  cutine-  them  at 
e,  f,  g,  &c.  give  the  Piers,  on  that  fide. 

From,  ae,  the  common  Interfe&ion,  they  are  returned  on  the  otherSide,  to  the  Left. 

The  circular  Arches  are  all  conftrufted  by  Exam.  21,  as  the  one  on  the  Left*; 
and  the  Curves  over  them,  by  means  of  Ordinates  ab,  cd,  &c.  their  heights  be¬ 
ing  fet  off  from  e  to  i  and  k,  &c.  the  true  Curve  being  determined  (fee  Fig.  1 19) 
and  as  many  Ordinates  drawn  as  are  requifite,  they  are  returned  on  both  Sides.  ' 

The  eliptic  Arches  and  Borders,  from  the  Piers  to  the  Wall  may  be  thus  defcribed. 

Produce  Y a  and  Ye,  and  having  found  the  Point  J  (Prob.  8.)  in  the  middle 
of  the  whole  width  ;  from  J  draw  a  Perpendicular,  cuting  Ye  and  Yk,  produced 
at  1  and  m ;  m  is  the  middle  Point  in  the  Crown  of  the  Arch. 

Draw  IV  and  mV;  and,  from  the  Vanifhing  Point  Y,  produce  Lines  through 
£’  j,  &c.  from  each  Pier  at  the  foot  of  the  Arches,  cuting  IV  at  n  and  p,  &c. 
from  which,  draw  Perpendiculars,  cuting  mV  at  o  and  q,  &c.  the  height  of 
each  Arch,  refpe&ively  ;  as  1m,  no,  and  pq.  D 

,  m^.ans  feveral  Ordinates,  as  ab ,  cd ,  &c.  perfpectively  found,  on 

the  Bafe  Line  of  the  Arch,  at  c,  &c.  (fee  Fig.  1,9,  PI.  29,  for  the  geome- 
tncalconftruftion)  th«r  feveral  heights  are  fet  off  on  ek,  and  proved,  by  the 
Vanifhing  Point  Y,  cuting  PerpenUic^iarc  from  c,  c;  by  which  means,  half 
the  Curve  of  the  firft  Arch  is  defcribed,  as  ebdfm.  The  other  half  is  determined 
by  the  fame  means,  and  all  the  other  Arches  after  the  fame  manner,  by  drawing 
Lines  from  the  Seats,  a,  c ,  <?,  &c.  of  the  Ordinates,  to  V,  cuting  the  Bafe  Line 
of  each  Arch,  as  gn,  at  i,  2,  3,  &c. ;  from  which,  Ordinates  being  drawn,  and 
Right  Lines  from  b,  d,  f  See.  to  V,  cuting  them  at  4,  5,  6,  &c.  then,  through 
their  Interfedhons,  the  Curve  g50Vu  is  defcribed.  6 

Having  obtained  all  the  Arches,  or  Borders,  the  Groins  are  next  to  be  deter- 
mmed.  The  middle  Points,  r,  f,  t,  &c.  are  in  the  Line  m  V  (allowing  fome- 
what  for  the  thicknefs  of  the  Border)  and  by  means  of  horizontal  Lines!  whofe 

amlhing  Point  is  V,  drawn  from  b,  d,  f  See.  their  lengths,  from  thofe  Points, 
as  bg,  db,  See. .may  be  determined  by  the  Point  E,  as  in  all  other  fimilar 

Cales  whatever.  Or,  perhaps  more  readily,  by  perpendicular  Lines  from  the  Dia¬ 
gonals,  fu  and  gx,  (at  the  foot  of  the  Arch)  where  they  are  cut  by  Lines  drawn 
from  a,  c,  and  e,  to  V,  cuting  the  former  at  g,  h,  and  refpeflively. 

The  Plan  of  the  Plinth  of  the  Column,  being  determined,  from  its  known 
mealure  and  place  (by  its  Seat  on  the  Ground  Line,  or  otherwife)  there  is  nothing 
lingular  in  its  con ftrud  10.1 ;  fave  the  Blocks  or  Ruftics  (W)  which  are  each  equal 

'?  a Pr\w  I '  k hrlghtJ  th?  [?ace  between  is  the  fame  ;  they  projea  equal  to 
he  Plinth  of  thc  Bate  Y  and  V  are  the  Vanifhing  Points  of  the  horizontal  Lines, 

•nl  "  7mCe’  &C-  VK,  Pl£l“r?  15  fuPP°fed  to  cut  the  Column,  confequently  its 
lull  meafures  are  applied  on  BL  or  fomewhat  more,  feeing  it  is  projeaed. 

The  Piazza,  on  the  right-hand,  is  fee.,  to  the  End ;  andf  through  the  Arch,  at 
K,  ,s  fee,,  the  front  of  the  next,  on  the  other  fide  of  James  Street. 

heft  fertl  ^  CKurch  and  atf>cent  Buildings,  being  fo  little  feen,  are 

fed  Vh  '.  '  f  °mihe  plaCre;  aS  “  wouId  be  attei’ded  w«h  unneceflary  trouble  to 

pofitions  PTfe  R?ftiVPerfPihllp  y’  fr°m  theirtrue  geometrical  proportions  and 
P  .  1  he  RulLcs,  in  the  Piers,,  are  a  Scale  for  proportioning  them. 
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example  XLIV. 


Is  the  Rcprefentation  of  a  Stair  cafe,  internal ;  f jewing  the  defcending  Stairs ,  direct. 


This  Leflbn,  is  intended,  not  merely  as  an  Tnfide  View,  but  in  order  to  fhevr  that  a  defcent  mav  be  re 
presented  by  the  Rules  of  Perfpeaive,  on  the  fame  Principles  as  any  other  Subjedt,  whatever;  in  which 

Lwn-hi«  %&&&£*  WhMWaS  hEret0f“'etreated  “  <*«'  8'  Sc£l-  6'  B-  *-P-  97)  refpe&inga 


“  Example  Window  Side  is  parallel  to  the  Pidure,  and  confequently, 
the  Sides  or  the  Staircafe  are  perpendicular  to  it ;  therefore,  the  Center  of  the  Pic¬ 
ture  is  the  Vanifhing  Point  of  horizontal  Lines,  in  the  Sides. 

C  is  the  Center,  and  HL  the  Horizontal  Vanifhing  Line;  and  V  L,  the  Ver¬ 
tical  Line,  is  the  Vanifliing  Line  of  the  Sides  of  the  Staircafe. 

The  Vanifhing  Lines  of  the  afcending  and  defcending  Planes,  i.e.  of  the  Stairs, 
are  determined  by  Prob.  2,  making  CE  equal  to  the  Diflance  of  the  Pidure,  and 
the  Angle  CEF  equal  to  the  inclination  of  the  Stairs  to  the  Horizon.  Make 
CG  equal  CF,  and  through  F  and  G,  draw  Lines  parallel  to  the  Horizon  ;  one  is 
the  Vanifhing  Line  of  the  afcent,  the  other  of  the  defcent ;  and  becaute  they  are, 
in  this  Cafe,  parallel,  the  Vertical  Line,  VL,  is  common  to  them  all~j~,  and  confe¬ 
quently,  F  and  G  are  the  Centers  of  thofe  Vanifhing  Lines,  relpedively,  and  their 
Diftanceis  EF,  equal  EG.  (Theo.  7,  and  Def.  20.) 

As  this  is  a  circumflance  which  has  occafioned  fome  difputes  amongft  Artifls,  I 
fhall  difplay  it  in  the  befl  light  I  can,  and  doubt  not  I  fliall  do  it  fatisfadorily. 

In  order  to  which,  let  Fig.  120  reprefent  a  fedion  of  the  Staircafe,  geometri- 
cal,  by  half  the  Scale  of  the  Picture;  AB  is  the  defcent,  from  the  Landing,  at  AD, 
011  which  the  Spectator  is  fuppofed  to  hand,  at  ED;  E  is  the  Eye  or  Point  of 
View,  and  EC  is  the  Diflance  of  the  Picture*,  of  which  AH  is  a  fedion.  AK  is 
the  flight  of  Stairs,  immediately  afcending,  as  AB  is  defcending,  and  KI  is  the 
under  lide  of  the  next  flight,  over  them,  parallel  to  AB. 

Now,  becaufethe  Vanifhing  Point  of  every  original  Right  Line  is  where  a  pa* 
rallel  from  the  Eye  cuts  the  Pidure;};,  and  EC  the  Dired  Radial,  produces  the 
Center,  C  is  the  Vanifliing  Point  of  the  fides  of  the  Half  pace  BL,  and  of  the  ex¬ 
tremes  of  the  Steps,  as  may  be  feen  in  the  Pidure  ;  alfo,  EF,  and  EG,  being  pa¬ 
rallel  refpedively  to  the  Afcent,  AK,  and  Defcent,  AB,  confequently,  F  and  G 
are  the  Vanifhing  Points  of  all  Lines,  011  the  Pidure,  parallel  to  them  (as  the 
Hand-Rails,  the  Wainfcoting  at  the  Sides,  &c.)  and  confequently,  Planes  paffing 
through  the- Eye  and  thofe  Lines,  refpedively,  parallel  to  the  Stairs,  muft  cut  the 
Pidure  in  the  Lines  IK  and  MN  paffing  through  F  and  G,  refpedively,  and 
therefore  they  are  their  Vanifhing  Line..  (Def.  G.) 

This  I  prefume  is  intelligible  and  clear ;  and,  if  Vifual  Rays  are  drawn  to  the 
feveral  parts  of  the  Staircaie,  they  will  determine  what  can  be  feen  and  what  can¬ 
not  ;  as  EB  determines  how  much  the  Defcent  riles  on  the  Pidure,  which  it  cuts 
at  b  ;  Ah  is,  therefore,  its  whole  apparent  width.  The  afcending  Flight,  parallel 
to  AK,  it  is  evident,  is  feen  on  the  under  fide,  as  the  Vifual  Ray  EM  evinces ; 
and  confequently,  it  defcends  on  the  Pidure. 

Let  A  B  be  the  Iuterfedion  of  the  Pidure  with  the  landing  of  the  Stairs,  which, 
in  this  Cafe,  is  the  Ground  Line,  the  Pidure  being  fuppofed  dole  to  the  Stairs; 
all  that  lies  on  this  fide  is  projeded  to  the  Pidure;  as  the  Door  on  the  Landing, 
and  Cieling,  as  well  as  the  Floor;  and  it  is  obvious,  that,  whatever  appears  to 
defcend,  below  the  Landing,  has  its  place  on  the  Pidure  above  the  Ground  Line; 
confequently,  it  rifes  on  the  Pidure. 

Make  BD  equal  to  the  known  width  of  the  Stairs,  the  width  of  the  whole, 
being  reprefented  by  AB;  the  Station  is  determined  by  the  Vertical  Line,  VL. 


*  The  Diflance  of  the  Pidure,  it  muft  be  obferved,  is  too  little,  for  taking  in  fo  much  as  is  here 
repre  fented ;  but  it  is  manifeft,  that,  if  the  Diflance  was  half  as  much  more,  or  one  third  lower,  we  fhuuld 
not  fee  the  defcending  Stairs  at  all,  as  the  Eye  would  be  either  in  the  Plane  of  the  Stairs,  or  on  the  other  Side. 
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DrawBG  and  DG,  to  the  center  of  the  Vanifbing  Line  MN;  the  Originals 
of  thofe Lines  being  perpendicular  to  the  Interfe&ion,  AB  ;  in  which  Lines  are  all 
the  upper  edges,  or  nofeings  of  the  Steps ;  whofe  places  are  obtained  by  Prob.  8  th. 

Make  GE  equal  EG,*  the  Diftance  of  the  Vanifhing  Line  MN,  or  IK  (Def.  20) 
Make  Ba,  ab,  &c.  double  Aa,  ab,  &c.  (Fig.  120)  and  draw  aE,  bE,  &c.  cut- 
ing  BG  at  a ,  b,  c ,  &c.  giving  their  places  on  the  Piaure;  and  parallel  Lines, 
ad,  &c.  being  drawn,  give  the  edges  of  the  Steps;  the  Ends,  being  at  right 
angles  with  the  Piaures,  vanifh  in  its  Center;  therefore,  draw  C a,  C b,  &c.  and 
produce  them  to  the  next  Step;  and  thus  the  defending  Stairs  are  compleated. 

The  Half  paces,  below,  at  X,  and  above,  at  Y,  being  horizontal  ;  their  Sides, 
confequently,  vanifh  in  the  Center;  alfo,  the  ends  of  all  the  Steps,  every  where. 
The  width  of  the  Half  pace  being  equal  to  the  Steps,  draw  eC  and  /E,  cuting 
*  C  at  g,  which  gives  the  Angle  gb ,  at  the  farther  end  of  the  Staircafe. 

The  height  may  be  determined  on  a  Perpendicular  from  B,  as  BJ,  and  drawing  JC. 

The  afcending  Flight  is  managed  by  Example  9th  in  every  refpe£t.  The  Va¬ 
nifhing  Point  of  the  Hand  Rails,  Wainfcoting,  &c.  of  that  Flight  is  at  F,  as  well 
as  of  the  Lines  de  and  fg,  of  the  Plane  defg,  being  parallel  to  thofe  below; 
the  other,  with  the  Lines  in  the  Plane  Z,  is  at  G. 

The  height  of  the  Hand  Rails,  &c.  are  fet  up  on  the  Interfedion  B  J,  as  at  h  ; 
or  from  D,  as  Di,  allowing  for  the  ramping  Curve,  equal  i  k. 

The  panneling  of  the  Wainfcot  is  divided  in  the  ratio  required,  as  in  any  other 
Cafe,  by  Prob.  8th,  making  ufe  of  the  Diftance  EG  (not  EC)  for  the  inclined  part. 

The  Windows  may  be  proportioned  on  gb ,  at  the  farther  end,  geometrical. 

The  Cornices,  and  other  Mouldings,  are  managed  by  the  Leffons  in  Se&.  7. 
The  Architrave  around  the  Door,  being  proje&ed,  is  thus  done. 

Make  Bl,  lm,  equal,  refpeaively,  to  its  diftance  from  the  Steps,  and  width  of 
the  Architrave,  and  draw  El,  Em,  projecting  thofq  meafures  to  CB,  produced, 
cuting  it  at  /  and  k ,  and  giving  ik  for  the  Architrave. 

T^^nel-ingi.1S c?rSe<^c<1  m  fame  manner  ;  and  all  beyond  BP. 

.  rB  15  thj  ^0l?  by  Chc  Piaure  ;  OP  is  the  Interfeaion  with 

the  Ciehng,  and  AO  and  BP  with  the  Tides  of  the  Staircafe  ;  on  which  Intersec¬ 
tions,  all  the  meafures  are  applied,  for  each  Plane  refpeaively. 

OF  HORIZONTAL  PICTURES. 

Horizontal  Pieces  are  confidered,  by  many,  as  performed  by  Rules  different 
from  vertical  Pidtures;  whereas,  they  are  the  fame  in  every  refpea,  being 
rounded  on  an  univerfal  Theory,  which  regards  no  particular  pofition  of  the  Pic¬ 
ture;  but  only,  the  pofitions  of  the  Planes  and  Lines  in  Objeas,  to  the  Piaure 
and  to  the  Eye.  For,  however  the  Piaure  be  fituated,  the  Eye  being  confidered 
as  a  Point,  it  muft  either  be  in  the  Plane  or  out  of  it,  and  cannot  vary  in  its  po¬ 
rtion,  otherwise  ;  confequently,  its  Center  and  Diftance,  being  determined  by  a 
perpendicular  from  the  Eye  to  the  Plane,  are  the  fame  in  all  pofitions  of  the  Plane, 
lefpeaing  the  Horizon,  to  which  we  are  naturally  partial;  but,  being  properly 
confidered,  we  (hall  find  it  of  no  confequence  in  the  Theory  of  Perfpeaive: 

Let  the  Pxfture  be  fituated  as  it  may,  all  Original  Lines  perpendicular  to  the 
Piaure  van, (h  m  its  Center  (Cor.  to  Th.  4.)  Planes,  or  Lines,  being  parallel  to  the 

'5urf’  havc  Vanifhing  Line,  or  Vamlhing  Point  j  but,  in  fuch  Cafe,  the  re¬ 
presentations  of  all  Figures  in  Objefts  fo  fituated,  are  f.milar  to  the  Originals 
f  ?’  u'  ^  a,°’  a  Original  Lines,  however  inclined  to  the  Piaure,  va- 
,,T ‘fhal  P°.'nt’  where  a  parallel  Line  from  the  Eye '  would  cut  the  Piaure ; 

i  v  '  ^6S’  Wh'ch  are  Parallel-  -'■mongft  themfelves,  have  the 

rt!amfl,lnn?  u°lnt  (-Th-  3’  C,or-  '•)  w“h  every  other  circumftance  in  theThe- 

tio./of'the  PiZrd  mihe  Hotizon.and  Ca"n0t  P°ffib'y  teSard  Particular  Pofl' 


*  Suppofe  GN  produced  and  made  equal  to  GE. 
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the  horizontal  Vanifhing  Line,  is,  in  this  Cafe,  parallel  to  the  Piaure’  ind^con’ 
fequently  cannot  cut  it;  for  it  is  the  Deeding  Plane,  of  Pidures  in  fuch  pofition. 

(Def.  4.)  The  theoretic  . conflruaion  of  the  elementary  Planes  is  the  fame,  however 
the  Piaure  be  fituated  ;  ail  the  difficulty  feems  to  be  in  fixing  the  Vaijiffiing  Lines 
in  this  Cafe,  having  no  particular  bias  in  refpea  of  the  Horizon. 

As,  in  all  common  Cafes,  the  Horizontal  Line  and  Vertical  Line  cut  each  other 
at  right  angles,  in  the  Center ;  fo,  in  this,  two  Lines  cuting  each  other,  perpen¬ 
dicularly,  in  the  Center,  anfwer  the  famepurpofe,  either  of  which  may  be  coti- 
fidered  as  the  Horizontal  Vanifhing  Line ;  for,  if  the  Piaure  be  changed  to  a  ver¬ 
tical  pofition,  and,  the  Objeas  being  fuppofed  changed  with  it,  keeping  their  po- 
iition  to  the  Piaure,  it  is  then  a  common  Cafe,  in  every  circumftance;  the  placing 
of  thofe  Lines,  moft  conveniently,  is  therefore  the  principal  bufinefs. 

Now,  if  the  Piece  be  viewed  centrally,  it  is  immaterial  how  they  are  drawn, 
for  reprefenting  a  Dome  only;  but,  if  we  would  reprefent  the  Infide  of  any  prif* 
matic  Objea,  whatever,  it  is  moft  eligible  to  draw  the  Vanifhing  Lines  parallel 
to  its  Sides,  as  AB  and  DE;  becaufe  they  are,  then,  the  Vanifhing  Lines  of  thofe  Fig. 
Planes,  refpe<ftively.  But,  if  the  View  be  not  central,  then,  one  of  the  Lines  (D  E) 
generally  paftes  through  the  center  (C)  of  its  Bafe  and  divides  the  Dome  equally  ; 
which  may  be  confidered  as  the  Vertical  Line  of  the  Piaure  ;  the  other  (FG)  as 
the  Horizontal  Line ;  S  being  the  Center  of  the  Piaure,  whofe  Diftance  is  known. 

The  chief  difficulty,  in  Cieling  pieces,  is  the  reprefenting  Obje&s  in  fuch  un¬ 
common  Pofitions,  they  being  feen  on  the  under  fides,  inftead  of  looking  di reft  at 
them,  as  {landing  before  us,  upright,  in  common  Cafes;  and  are  reprefented  as  if 
lying  horizontal,  in  refpedt  of  a  vertical  or  upright  Piaure;  in  which,  the  dif¬ 
ference  confifts,  wholly.  The  Cielings,  Soffits  of  Doors  and  Windows,  Plan- 
ceers  of  Cornices,  &c.  are,  in  this  Cafe,  parallel  to  the  Piaure,  as,  in  other 
Cafes,  they  are  perpendicular  to  it ;  being  thus  reverfed,  and  feldom  praaifed, 
makes  the  difficulty  greater. 

There  is  one  particular  circumftance  attending  Cieling  pieces  ;  the  Center  of  the 
Piaure  is  the  only  Vanifhing  Point,  generally  ;  not  owing  to  the  pofition  of  the 
Piaure,  but  of  the  Objeas  to  be  reprefented.  For  the  Bafe  of  the  Dome,  or 
whatever  elfe  is  reprefented,  is  always  parallel  to  the  Piaure ;  and  confequently, 
all  Lines  perpendicular  to  the  Bafe  (being  alfo  perpendicular  to  the  Piaure)  vanifh 
in  its  Center  ;  and,  fince  the  Objects  to  be  reprefented  are  always  upright,  there 
is  no  occafion  for  any  other  Vanifhing  Point;  as,  all  Right  Lines,  in  the  Objeas 
reprefented,  are  either  parallel  or  perpendicular  to  the  Piaure.  Nor  can  it  be 
otherwife,  unlefs  reprefented  on  an  inclined  Cieling;  in  which  Cafe,  there  may  be 
as  much  variety  of  Vanifhing  Lines  and  Points,  as  in  any  other. 

Thefe  Preliminaries  being  well  confidered  and  digefted,  the  difficulty  will  vanifh, 

.and  leave  the  whole,  fubjea  to  the  fame  common  Rules  already  laid  down ;  for 
there  are  no  other  ufed,  or  neceffary. 

EXAMPLE  XLV. 

How  to  reprint  on  a  Cieling,  or  horizontal  Pidlure,  the  reprefentation  of  a  Gallery  of 
Communication  ;  with  a  Dome  and  Cupola ,  as  feen  from  below. 

A  BCD  is  a  geometrical  half  Plan  of  the  Gallery,  &c.  to  be  reprefented,  which  Fig. 
is  a  Square,  fuppofe  of  30  feet;  and  BFHC  is  a  Section  of  the  fame.  The 
height,  BF,  to  the  Cove,  is  18  feet,  the  Cove  3  feet,  and  the  Bafe  of  the  Dome 
(which  is  a  Hemilphere)  is  24  feet.  Through  the  Arches,  in  the  middle  of  three 
“Sides,  Galleries  are  fuppofed  to  communicate  to  various  Apartmeuts,  above. 

Tlx 


The  Heprefentations  of  moft  Objefts  (in  common  Cafes)  on  a  vertical  Pifture 
:are  managed  by  means  of  the  Horizontal  Vanilhing  Line,  only  ,  but,  in  many’ 
Cafes,  other  Vanifhing  Lines  are  requifite.  * 

A  horizontal  Plane,  palling  through  the  Eye,  which,  in -other  f!af« 
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Plate  The  Bafe  of  the  Gallery  being  a  Square,  and  the  Pidure  horizontal,  confe- 

\  X\II  q.ueutly  parallel  to  its  Bale,  its  reprefentation  is  therefore  a  Square, 
p-  ^  '  Dcfcribe  a  Square,  AH  IB,  of  the  dimenfions  you  intend  the  Pidure,  which  is 

J3*  I2j*  here,  double  that  of  the  Plan. 

The  Station  being  determined,  and  the  Diftance  of  the  Pidure,  which,  in  this 
-Cafe,  cannot  admit  of  much  variation,  from  the  true,  to  any  Eye  which  views  it. 
For,  I  fuppofe,  every  Cieling  Piece  is  calculated  to  be  feen  from  fome  particular 
Station,  below;  and  every  Perfon  who  would  fee  the  Piece,  truly,  inuft  (land  in 
the  fame  place  ;  confequently,  the  difference,  in  Diftance,  is  equal  to  the  different 
heights  ot  the  Spectators. 

buppofe  the  Hall,  or  Saloon,  to  be  a  Cube  of  30  feet  ;  then,  allowing  5  feet 
for  the  height  of  the  Eye,  its  Diftance  from  the  Cieling  is  25  feet,  which  is  the 
Diftance  of  the  Pidure  ;  upon  which,  is  to  be  reprefented,  a  continuation  of  the 
Walls,  See.  with  the  Entablature,  from  B  to  F,  near  20  feet,  with  the  Cove, 
Dome,  and  Cupola,  covering  the  whole. 

Now,  the  Diltance  of  the  Picture  is  25  feet,  which  is  not  equal  to  its  width, 
but  cannot, ,  heie,.  be  more,  unlefs  the  Spedator  be  fuppofed  to  ft  or  lie  down. 
T.  hen,  in  common  Calcs,  the  height  of  the  Eye  is  next  to  be  determined,  fo, 
in  this,  the  place  of  the  Eye  in  refped  of  the  Pidure  ;  which,  I  would  never  ad- 
\  t0  be  in  the  middle  of  the  Piece,  as  it  cannot  produce  an  agreeable  Reprefen- 
•  tation  ;  feeing  that,  the  longitudinal  Lines  in  the  Dome  (which  in  that  Cafe  are  re¬ 
prefented  by  Right  Lines)  will  be  but  lo  many  Radii  of  a  Circle  tending  to  its 
Center,  as  aC,  bC,  &c.  (big.  124)  and,  the  latitudinal  Circles  will  be  fo  many 
concentiic  Circles,  as  a  be,  abc >  &;e.  alfo,  every  Side  of  the  Room  will  advance 
equally  towards  the  Center. 

Therefore,  let  the  Station  be  determined  fomewhat  towards  one  Side,  where 
the  Cieling  may  be  feeinmoff  advantageoufly ;  nor  is  it  neceffary  to  be  fituated 
centrally,  in  that  Side;  although  it  is  a  deviation  from  my  general  Maxim,  of  fix- 
11  igt  ae  Center  of  View  in  the  middle  of  the  Picture  ;  but,  lince  the  pofition  of  the 
Pi d uie  cannot,  in  tens  Cafe,  be  varied,  1  had  rather  difpenfe  with  it  than  have  du¬ 
plicate  Reprefentation^. 

Let  C,  then,  be  the  Center  of  View;  fomewhat  to  the  right  hand.  Let  A  B’  be 
confidered  as  the  Ground  Line;  and  if,  through  C,  a  Right  Line,  EF,  be  drawn, 
parallel  to  AB,  it  may  be  confidered  as  the  Horizontal  Line  of  the  Piaure  ;  and 
DG,  perpendicular  to  AB,  alfo  paffing  through  C,  is  the  Vertical  Line,  i.  e.  they 
are  the  Vanifhing  Lines  of  the  Sidels  of  the  fquare  Room  refpedively. 

The  Galleries,  on  three  Sides,  which  are  lupported  by  Truffes  from  the  Walls, 
are  firff  to  be  reprefented;  which  I  have  made  to  projedt  but  three  feet,  as  they 
would  hide  the  Walls  too  much  if  they  projeded  more. 

Now,  fince  the  Pidure  is  parallel  to  the  Truffes,  and  they  are  fpaced  equally, 
divide  the  three  Sides  AH,  HI,  and  BI,  geometrically,  into  as  many  fpaces  and 
Fi  lines  as  are  to  be  represented,  atX,  X,  and  deferibe  their  Seats  on  the  Pidure, 
truly  geometrical.  Then,  the  Lines  which  meafure  their  thicknefs  or  height, 
being  perpendicular  to  their  Bafes,  and  to  the  Pidure,  vanifh  in  its  Center,  as  in 
all  common  Cafes  whatever. 


Make  CE  equal  to  the  Difiance  of  the  Pidure,  in  the  Vanifhing  Line  EF; 
iaw  the  indefinite  Reprefentadons,  aC,  bC,  &c.  and  proportion  them  in  height, 
ma  'ing  a#  equal  to  the  height,  and  draw  <zE,  cuting  aC  at  b  ;  which,  by  drawing 
parallel  Lines,  to  A  H,  HI,  &c.  will  determine  them  all  around,  -v 
.ri  le  Cieling  of  the  Gallery,  between  each  Trufs,  is  confequently  determined. 

under  fide  of  the  Trufs  is  like  an  Ionic  Modilion,  having,  alfo,  a  Cimma  re- 
vei  a’  around  the  top ;  which,  the  Figure  fufficiently  deferibes. 

The  Cornice  of  the  Gallery  is  delcribed  as  any  other  ;  fave  only,  that  the  Fa¬ 
cias,  01  upright  Fillets,  are  contraded,  in  this  Cafe,  as  the  under  Sides,  or  Plan- 
ceers,  in  common ;  the  difference  is  owing  to  the  pofition  of  the  Pidure  only,  the 
appearance  is  the  fame;  as  it  is  illuftrated  in  Fig.  125. 


Let 
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Let  AB  be  the  Profile  of  a  Cornice,  feen  from  the  Point  E,  by  means  of  the  Vifual  Rays  AE,  RE,&C, 
If  the  Rays  are  cut  by  a  vertical  Plane  (A  b)  the  reprefentations  of  the  feveral  Angles,  at  C,  D,  &c. 
are  where  the  Rays  are  cut  bv  the  Plane,  at  c,  d,  Sec.  and  a  horizontal  Plane,  Ba,  cuts  the  lame  Rays 
at  a,  b ,  d ,  See.  It  is  manifeft,  that  the  proportions  of  the  Members,  on  tho'e  Planes  or  Piftures,  differ 
confiderably,  yet  it  is  obvious,  that  each  appears  the  fame,  in  the  Point  of  View,  E;  the  difference,  in 
the  Reprefentations,  ariiing  from  the  different  Seftions  of  the  Rays,  as  in  any  other  Cafe. 


For  the  iron  railing  which  is  in  the  plane  of  the  Facia  of  the  Cornice,  from 
each  internal  Angle,  k,  draw  kC.  Make  Ad  equal  to  its  width,  and  de  equal 
to  its  known  height,  from  the  Cieling  (equal  twice  dey  Fig.  122)  and  draw  eE, 
cuting  dC  at  f;  draw  f g  parallel  to  AH,  and  gh  parallel  to  HI;  alfo  fi,  parallel 
to  A  B,  cuting  cC,  where  it  joins  the  Wall,  011  the  other  Side. 

The  divifions  and  proportions  of  the  Railing  are  determined,  geometrically,  on 
dk*,  &c.  ate,  d,  &c.  from  which,  Lines  are  drawn  to  C. 

The  Gallery,  with  the  Railing,  being  compleated,  we  next  proceed  with  the 
decorations  of  the  Walls,  feen  beyond  or  over  it. 

Having  drawn,  geometrically,  the  Plans,  or  Seats  of  the  Pilafters,  with  all  the 
projedtures  of  the  mouldings  of  the  Pedeftal,  &c.  at  Y,  Y  ;  from  each  exterior 
Angle,  draw  Lines  to  C,  as  jC,  1C,  &c.  and  from  1,  fet  off,  firft,  the  height  to 
the  Plinth ;  then,  the  meafures  of  the  Plinth,  Mouldings,  Dado,  &c.  of  the 
Pedeftal,  at  m,  n,  &c.  and  draw  mE,  11E,  &c.  cuting  1C  in  their  feveral  per- 
fpedtive  Proportions,  at  ey  f  &c.  from  each  of  which  draw  Lines  parallel  to  their 
Seat,  j  1,  cuting  j  C,  and  return  them  at  right  angles.  The  Diagonals,  or  mitre 
Angles  are,  in  this  Cafe,  parallel  to  the  Pidture,  i.  e.  to  A I  and  BH;  by  which 
means  the  Mouldings  are  determined,  every  where. 

The  Bale  Moulding  is  hid  by  the  projedture  of  the  Plinth,  and  alfo  the  Bafesof 
the  Pilafters,  on  this  Side,  being  greatly  forefhortened  ;  which,  where  they  can 
be  feen,  are  managed  after  the  fame  manner. 

From  o,  p,  &c.  draw  Lines  to  C  ;  make  pq  equal  to  the  height  of  the  Capital, 
from  the  Cieling,  and  draw  qE,  cuting  pC,  at  n,  and  compleat  the  fquare  of  the 
Abacus;  which  being  parallel  to  the  Pidture,  the  curviture  of  it  is  geometrical. 

The  Mouldings  of  the  Capital  are  managed  as  the  other  (except  in  the  Abacus, 
which  are  all  circular  curves,  being  parallel  to  the  Pidture)  their  meafures  of  height, 
being  obtained,  from  pq,  at  r,  &c.  and  their  projedtures  from  the  Plans  below, 
drawing  Lines  from  each,  to  C. 

The  Volute  may  be  determined,  from  its  Plan,  below,  in  refpedt  of  its  projec- 
tures ;  but  to  deferibe  it,  particularly,  would  baffle  all  defeription. 

The  Windows,  in  this  Side,  and  Niches,  &c.  in  the  others,  are  determined 
geometrically,  on  AB,  &c.  the  perpendicular  Lines  of  which,  vanifh  in  C,  and 
the  circular  heads  are  femi-Ellipfes,  deferibed,  by  Prob.  3,  Sea.  8. 

The  other  Sides  are  managed  after  the  fame  manner,  from  Plans  below. 

For  the  Entablature.  Let  M,  N,  O,  and  P,  be  the  Seats  of  its  projeaure,  on 
the  Piaure,  in  the  Diagonals  A I  and  BH.  Draw  MiC,  NC,  &c.  Make  MQ 
equal  to  its  height  from  the  Piaure,  and  draw  QE,  cuting  MC  at  n;  draw  no , 
op,  &c.  parallel,  refpeaively,  to  the  Sides  of  the  Piaure,  nopq  is  the  extreme 
projeaure  of  the  Cornice,  around. 

Make  QR,  &c.  equal  to  the  meafures  of  the  Cornice,  Frieze,  and  Architrave, 
with  their  feveral  Mouldings;  and  draw  RE,  &c.  giving  them  perfpedtively, 
011  MC.  Their  projeaures  are  determined  on  the  Diagonal,  AM,  geometrical; 
cr,  on  Diagonals  from  n,  0,  &c.  parallel  to  AM,  &c.  m n,  &c.  being  divided  in 
the  fame  ratio,  as  A*M,  (Cor,  2.  Th.  9.) 


*  dk  is  the  Interfeaion  of  the  Plane  dfgk  of  the  Railing,  diftant  from  AH,  equal  A  d,  i.e.  equal 
to  its  known  diftance  from  the  Walls ;  confequently,  d  is  the  Interfering  Point  of  that  Ang  e. 

For,  becaufe  the  Pi&ure  is  parallel  to  the  Bafe  of  the  whole,  the  feftion  of  every  Plane  with  it,  being 
perpendicular,  is  geometrically  determined;  therefore,  the  Interfering  Point  of  every  Perpendicular  Line 
in  the  Objefts,  as  d  or  k  of  the  Angles  of  the  Railing,  is  readily  found,  its  diftance  from  each  Wall 
bping  known,  or  determined ;  the  whole  Bafe  being  a  true  geometrical  1  lan.  Ths 
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The  Square  of  the  Cieling  above  the  Cove  is  thus  determined.  -  ' 

From  T  and  U,  the  Seats  of  the  proje&ure  of  the  Cove  (in  the  Diagonals  A I 
and  BH)  draw  TC,  and  UC;  and,  T  V  being  made  equal  to  its  height,  draw 
VE,  cuting  TC  at  r ;  draw  rs  parallel  to  the  Cornice,  and  compleat  the  Square 
rstu;  in  which,  infcribe  a  Circle ;  and,  concentric  with  it,  another,  leaving  a 
border  around  the  Dome  ;  and  alfo,  compleat  the  fame  within  the  Square  rstu. 

For,  becaufe  the  Cieling  is  parallel  to  the  Picture,  its  perfpeaive  form  is  truly 
geometrical  confequently,  one  Side  being  perfpe&ively  found,  the  reft  are  alfo 
determined,  in  the  ratio  of  rs  to  the  Original. 

The  Angles  of  the  Cove  are  determined  by  Ordinates,  oft  the  Diagonals  (if  it 
were  neceflary)  geometrically  proportioned,  alike  on  each;  and  others,  on  AC,  &c. 
perfpeaively  j  (See  the  geometrical  conftruaion,  Fig.  126,  which  determines 
three  Points,  a ,  b ,  and  c,  in  the  Curve,  equally  fpaced.)  but,  as  they  approach  fa 
nearly  to  right  Lines,  here,  it  is  an  unneceffary  procefs. 

To  reprefent  the  circular  Cornice,  at  the  foot  of  the  Dome. 

The  Frieze  or  Facia,  below  the  Cornice,  is  perfedly  cylindrical,  its  height  is 
determined  on  AC,  which  reprefents  a  Perpendicular  from  that  Angle;  on  which, 
every  meafure  of  height  may  be  transfered  from  AB,  geometrical,  as  s,  t,  u,  &c. 
of  the  feveral  divifions  in  the  Dome. 

From  S,  the  Center  of  the  Bafe,  draw  SC,  in  which  Line  are  the  Centers  of 
every  Circle  in  the  Dome,  &c.  for,  the  reprefentations  of  all  Circles,  in  Planes 
which  are  parallel  to  the  Pidure,  are  Circles ;  and,  becaufe  SC  reprefents  a  Line 
perpendicular  to  tne  Bafe,  in  its  Center,  SC  is  the  Axis  of  the  Dome,  and  palfes 
through  tne  Center  of  every  Circle  in  it;  which  being  determined,  on  SC,  or 
transfered  from  AC,  by  lines  parallel  to  the  Diagonal  AI,  as  si,  t2,  &c.  draw 
lines  through  1,  2,  &c.  parallel  to  A  B. 

Now  v  x  is  the  Diameter  ot  the  Bafe  of  the  Dome,  cuting  the  Axis  at  o ;  and 
I,  2,  &c.  are  the  reprefentations  of  the  feveral  Centers,  of  Circles  in  the  Cornice. 

From  v,  fet  off  the  proje£tures  of  the  Cornice,  in  proportion  to  the  Radius  vo, 
at  a ,  &c.  from  which  draw  Lines  to  C,  cuting  parallel  Lines  from  1,  2,  &c.  which 
give  the  Radius  of  each  Circle  in  the  Cornice,  as  1  k,  2  <?,  &c.  by  which  the  Cornice 
may  be  compleated  ;  being  compofed,  wholly,  of  Circles. 

The  paiallel  Circles  in  the  Dome  are  determined  after  the  lame  manner;  which 
are  neceffary,  for  defcribing  the  longitudinal  Borders. 

In  Fig.  122,  draw  as  many  Ordinates  parallel  to  its  Bafe,  G  I,  as  are  neceffary 
from  the  feveral  points  a,  b,  c,  equally  fpaced  in  the  Curve,  to  the  Axis,  or  central 
ine  CH,  cuting  it  at  d,  e,  f.  Then,  make  o a,  ob ,  and  o c  in  the  fame  ratio 
to  ov,  as  ad,  &c.  to  the  Radius  GI;  from  which  draw  lines  to  C,  as*C  bC 
cC  ;  and,  from  the  perfpeaive  Centers,  2,  3,  4,  and  5,  obtained  as  above,  draw  pa’- 
rallel  lines  cuting  them  at  *,  f  g ,  and  h,  which  give  the  Radius  of  each  Circle  in 
its  true  place,  viz .  *  2,  /3,  g  4,  and  h  5,  which,  laft,  is  the  Bafe  of  the  Cupola. 

Divide  the  Bafe  of  the  Dome  into  eight  equal  parts,  at  a,  b,  c,  &c.  fo  that, 
ah  and  de  are  parallel  to  AB,  &c.  and  fet  off  the  widths  of  the  Borders  regu¬ 
larly  from  thofe  Points  (half  on  each  Side)  draw  oa,  ob,  &e.  and,  from  the 
enters  2,  3,  4,  draw  lines  parallel  to  oa,  ob,  &c.  cuting  their  refpe&ive  Cir¬ 
cumferences  at  1,  k,  1,  m,  through  which,  Curves  being  traced,  they  are  the 
central  Lines  of  each  Border  *  Their  widths  may  alfo  be  fet  off  at  each  Circle,  in 
proportion  to  its  radius,  as  at  the  Bafe,  by  which  they  are  compleated. 

The  Compartments  are  done  after  the  fame  manner,  from  thofe  central  Lines, 

reipefhng  the  Margins  and  Mouldings  which  are  longitudinal;  the  parallel  Mould¬ 
ings  are  in  Circles  parallel  to  the  Bale. 
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The  femicirculaf  Windows,  at  t-he  Bafe  of  the  Dome,  ate  but  little  feen,  and  may 
be  truly  determined  by  Ordinates,  tending  to  the  Center,  geometrically  divided  at 
the  Bafe,  and  parallel  Circles  cuting  them,  as  at  /,  i,  k ,  /,  m.  The  Margins  about 
then!  may  be  clone  by  the  fame  means* 

The  Bafe  of  the  Cupola  being  obtained,  as  above,  the  Windows  in  it,  are  geo¬ 
metrically  divided  at  the  Bafe,  and  Lines  drawn  to  the  Center. 

Their  apparent  height  may  be  obtained  on  SC  or  AC,  as  the  other  parts. 

Thus  have  I  defcribed  the  whole  procefs  of  this  Cieling  Piede,  from  the  be- 
gining  to  the  End ;  to  fay  more  Concerning  it  would  be  fuperfluous,  as  it  muff 
be  obvious,  that  the  Rules  made  ufe  of  are  the  fame  as  have  been  applied  in  all 
other  Cafes,  and  Subjedts  whatever. 


SECTION  XI. 


Is  applied  to  Houfhold  Furniture,  Wheel  Carriages,  Machines,  &c. 

THE  foregoing  Sections  contain  the  Elements  and  Rules  for  the  practice  of 
Perfpedtive,  in  all  common  Cafes ;  I  have  alfo  (hewn  how  to  apply  them, 
in  familiar  Leflons  and  Subjedts,  adapted  to  any  capacity,  in  the  6  th,  7  th,  8  th, 
and  pthSedtions;  and,  in  the  laft,  to  particular  Subjedts,  and  in  a  particular 
lituation  of  the  Picture  ;  fo  that,  there  remains  nothing  more  to  be  done  in  refpedt 
of  the  application  of  it,  to  all  ufcful  Subjedts,  almoft  whatever.  ^ 

In  this  Sedtion,  which  relates  to  Objedts  in  particular  Profeffions,  yet  ufeful  to 
Artifts,  I  fhall  only  make  fome  curfory  remarks,  in  refpedt  of  the  reprefentations  of 
fuch  Objedts  as  are  here  treated  on.  The  former  Leflons,  being  well  underftood, 
will  be  found  applicable  to  whatever  Subjedt  the  Artift  choofes,  or  has  occafion  for. 
To  multiply  Cafes  and  Subjedts,  in  which  the  application  of  the  Rules  of  Perfpec- 
tive  may  have  the  appearance  of  fomething  particular  or  Angular,  would  be  endlefs, 
as  in  almoft  every  different  Objedt,  there  is  occafion  for  fome  variety  in  the  applica¬ 
tion  of  its  Rules;  which,  neverthelefs,  it  is  obvious,  are  all  founded  on  the  fame 
univerfal  Principles,  though  the  Rules  deduced  from  them  are  varioufly  applied. 

It  is  a  neceflary  requifite,  in  many  Profeffions,  to  be  able  to  give  a  Defign,  to  a 
Gentleman,  of  whatever  may  be  wanted,  out  of  the  common  run  of  things  ;  and 
although  a  perfedt  Drawing  may  not  be  required,  yet  to  give  a  flight  fketch,  with 
propriety,  is  certainly  an  Accomplifhment  which  cannot  well  be  difpenfed  with.  In 
an  Architedt  it  is  abfolutely  neceflary,  to  give  a  correa  Defign,  but  they  are  gene¬ 
rally  contented  with  geometrical  Reprefentations,  which  does  not  give  the  true 
appearance  and  effedt;  that  can  only  be  done  perfpedtively .  Geometrical  Drawings 
to  a  Workman  are  neceflary  ;  but,  to  give  a  true  Idea  how  the  Objedt  will  appear, 
when  executed,  from  any  particular  Station,  requires  fomewhat  more ;  to  give  fuch 
an  Idea,  without  knowing  fomething  of  Perfpeftive,  requires  a  much  greater  fhare 
of  genius  than  falls  to  the  lot  of  many. 

Next  to  the  Architect,  the  Cabinet-maker  and  Upholder  will  find  his  account  in 
a  knowledge  of  Perfpedtive ;  nay,  I  am  of  opinion,  that  it  is  full  a-s  neceflary  to 
the  Furnifher  as  to  the  Builder;  having  almoft  as  large  afield,  and  as  various. 
There  is  nothing  influences  a  Gentleman  more  in  the  favour  of  his  Workman, 
when  he  is  pleafed  to  want  fomething  whimfical  and  out  of  the  way,  than  to  take 
his  Pencil  and  fketch  out  the  Idea  the  Gentleman  had  conceived,  and  was  big 
with,  yet  could  not  bring  it  forth  without  afliftance.  He  who  can  do  that,  and. 


23  3 

Plate 

XXXIV. 


Fig.  129. 


PRACTICAL  PERSPECTIVE  Book  III. 

at  the  fame  time,  difplay  a  little  modern  tafte,  in  Ornament,  being  known,  is  cer¬ 
tain  of  luccets,  or  of  employ,  at  leall.  l'have,  therefore,  given  leveral  pieces  of 
Furniture,  of  various  kinds,  for  his  pra&ice,  which  will  alfo,  frequently,  be  found 
uleful  to  the  Artift,  to  furnifh  his  Family,  or  Converfation  Piece. 

The  Organ  Builder,  and  Coach-maker,  may  fometimes  find  it  neceffary  to  give 
their  Defigns  in  Perfpe&ive;  a  fpecimen  is  given  for  each  Profefiion.  And,  laftly, 
the  Mathematical  Inftrument-maker,  Mill-wrighr,  or  Engine-builder  of  any  kind, 
by  Perfpeftive,  may  be  able  to  fhew  to- much  greater  advantage,  thefeveral  move¬ 
ments,  and  mechanifm  of  his  Inventions. 

There  are  but  very  few  Perfons,  who  have  not  had  much  practice,  in  Perfpec- 
tive,  know  any  thing  more  of  it,  than  the  application  to  Obje&s,  whole  Planes 
are  parallel  and  perpendicular  to  the  Picture,  and  confequently,  have  feldom  occa- 
iion  for  any  other  Vanilhing  Point  than  the  Center  of  the  Piblure  ;  they  always, 
therefore,  adapt  every  thing  to  that  pofition,  without  thinking  about  the  pro¬ 
priety  of  it.  Some  cannot  think  a  Drawing  is  Perfpedive,  unlefs  an  End  of  the 
Object  is  reprefented ;  for  which  reafon,  we  feldom  fee  any  Object  delineated  in 
Perlpedive  without  having  an  End  feen,  which,  in  a  Building,  or  other  Objed  of 
a  tolerable  length,  is  abfurd  to  reprefent,  the  Front  being  parallel. 

Notwithftanding  I  have  endeavoured  to  explode  the  abfurdity  of  the  Picture, 
being  neceflarily  parallel  to  the  front,  or  fome  other  face  of  the  Objedt,  as  not 
being  pi&urefque  ;  yet,  in  the  following  Cafes,  I  would  rather  prefer  it;  fuch  as 
giving  a  Defign  of  a  piece  of  Furniture,  &c.  to  a  Gentleman  ;  becaufe,  the  Gen¬ 
tleman,  net  haying  judgment  in  Perfpe&ive,  might  be  greatly  deceived  in  his  Ideas 
of  the  proportion  of  the  feveral  parts  to  each  other;  whereas,  the  front  of  the 
Objedt  being  parallel  to  the  Picture,  the  true  geometrical  proportion  is  preferved, 
which  is  molt  eflentially  requifite,  in  order  to  be  clearly  underftood. 

Figure  rag  exhibits  a  reprefentation  of  a  Pedeftal  and  Vafe  diredt  in  front ; 
the  Eye  is  diredtly  oppofite  to  the  Ball  at  the  top,  being  about  the  height  of  a 
Perfon  fiting ;  for,  to  ftand,  when  we  view  fuch  Objedts  as  are  wholly  below  the 
Eye,  although  we  fee  no  imperfedtion  or  diftortion  in  the  Objedt,  itfelf;  yet,  un- 
lefs  the  Diftance  be  greater  than  we  ufually  hand  at,  to  fee  fuch  Objedts,  it  will 
be  greatly  diftorted  in  the  Reprefentation,  particularly  in  the  lower  parts,  feein° 
that  the  Diltance,  in  fuch  cafes,  is  frequently  lefs  than  the  height  of  the  Eye. 

C  is  the  Center  of  view,  for  this  Objedt,  the  Diltance  is  CV,  which  is  lefs 
than  the  height  of  the  Eye;  but,  as  the  far  feet,  are  not  feen,  and  as  there  are  no 
receding  parts  feen,  below,  no  diftortion  is  obvious ;  the  Objedt  handing  in  little 
compafs,  the  infide  of  the  feet  are  fcarce  feen  at  all,  owing  likewife  to  their  ta¬ 
pering  downwards  ;  otherwife  they  would  be  much  diftorted,  on  the  returning  fides. 

AE  is  a  Scale  of  Proportion,  on  which  the  heights  of  the  feveral  parts  are  fet 
np,  from  A,  to  B,  D,  and  E,  for  the  Pedeftal.  EH  is  the  geometrical  width, 
by  the  fame  Scale.  From  E  and  H,  if  Lines  be  drawn  to  the  Center,  and  FH  be 
made  equal  to  its  depth,  in  proportion  to  the  front,  F  V  being  drawn,  or  a  Ruler 
applied  to  F  and  V,  cuts  HC  at  I  ;  from  which  a  parallel  Line  is  drawn,  cuting 
EC,  and  determines  the  width  of  the  top. 

The  Mouldings  in  the  front  of  this  Objedl  are  the  chief  difficulty  ;  but  the  geo¬ 
metrical  figure  being  known,  the  place  of  the  parallel  ftreight  part  is  eafily  deter¬ 
mined,  on  EH;  and  the  curved  parts,  whether  convex  or  concave,  are  flatter  or 
^Cr’  aS  are  nearer  to  or  farther  from  the  Vanilhing  Line,  and  may  be  done 
lufficiently  corredt  by  hand  j  indeed  all  attempts  at  accuracy,  by  rule,  in  fuch  mi- 
nutias,  being  fo  fmall,  would  be  fruitlefs  and  loft  labour  ;  experience  and  Judgment 
are  the  beft  and  only  guides.  0 

The  place  of  the  foot  of  the  Vafe  being  got,  on  the  Pedeftal,  at  FG,  let  the 

Vr  -  C  Sreateft  fet  up,  from  E  to  J  ;  where,  draw  a  Line  parallel 

to  t  .e  Horizon  ;  which,  if  the  Iwell  be  equal  to  the  ftreight  part  of  the  Pedeftal, 
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may  be  ufed  for  the  fide  of  a  Square,  enclofing  the  Circle,  making  KL  equal  to 
its  diameter.  If  the  Vale  lwell  more,  it  will  projeft  on  this  fide  KL,  if  lefs  it 
will  fall  within  it  ;  the  real  meafure,  in  either  cafe*  is  ftill  the  fame*  on  KL,  whe¬ 
ther  it  be  proje&ed  larger,  on  this  fide,  or  be  diminifhed  on  the  other. 

This  curve  being  determined,  all  the  others  will  be  more  or  lefs  curved,  as  they 
are  higher  or  lower ;  each  of  which  muft  be  done  by  the  fame  means,  if  accuracy 
be  required  ;  finding  the  true  place  and  proportion  of  each,  by  drawing  a  parallel 
Line,  as  NO,  according  to  its  height*  above  or  below  the  other.  The  height  of 
the  top  is  beft  determined  by  a  central  Line,  and  adjufting  the  fcale  of  proportion  to 
its  diftance  by  means  of  the  Vanilhing  Point  (V)  of  Diagonals,  and  a  perpendicular 
Line  drawn  through  K  j  but,  as  it  is,  here,  on  a  level  with  the  Eye,  it  is  deter¬ 
mined  by  the  Horizontal  Line  ;  and  thus,  this  Objedt  may  be  compleated. 


Figure  130  exhibits  the  teprefentation  of  a  round  Piet  Table  according  to  the  Fi 
prefent  tafte,  with  tapering,  term  Feeta 

No.  1,  is  half  the  Plan  of  the  bottom,  for  the  place  of  the  Feet,  and  No.  2  is  the 
figure  of  the  Top,  geometrical,  in  inlaid  work;  both  together  form  a  Semicircle; 
but,  if  it  has  not  a  folding  Top,  which,  when  open,  form,  together,  a  complete 
Circle,  I  would  rather  it  fhould  be  fomewhat  broader,  than  half  the  length  ;  equal 
to  the  narrow  margin*  around;  becaufe,  the  figure  within  it  (hculd  be  an  entire 
Semicircle,  which  is  not  fo  here  ;  confequently  the  Figure  is  not  fo  regular. 

Let  the  Center  of  view  be  determined,  at  C,  and  take  FG  equal  to  the  diameter 
of  the  Top  ;  as  much  below  C  as  the  Eye  is  fuppofed  above  the  Table.  The  Eye 
is,  here,  fituated  fomewhat  to  the  left  hand,  lo  that  this  Objedt  is  not  viewed  di¬ 
rect  in  front,  that  is,  not  centrally,  as  the  foregoing. 

Bife&FG,  at  E,  and  draw  EC,  FC>  and  GC,  and  from  E  or  F  draw  a  Line 
to  the  diftance  Point  (which  is  not  here  fixed)  cuting  GC  or  EC,  at  K  or  D ; 
through  which,  draw  IK  parallel  to  the  front  Line*  In  (hort,  complete  a  Semi- 
ellipfis  (IEK)  reprefenting  a  Semicircle,  withm  the  Rectangle  FIKG;  and,  within 
it  others,  reprefenting  the  fcvcral  Borders,  &c.  in  the  Top  of  the  figure;  which 
may  be  pbtained  by  drawing  perpendiculars  from  a,  b*  and  c  to  FG,  and,  from 
B ,  C,  draw  Lines  to  C,  cuting  the  inner  curve  of  the  border  at  a ,  b,  c,  from 
which  draw  Lines  to  D.  On  account  of  the  inner  Curve*  abc->  not  being  a  com¬ 
plete  Semicircle,  bD  does  not  fall  in  the  Diagonal  G£>. 

The  Tqp  being  completed,  take  FG  parallel  and  equal  to  FG,  at  the  difianCe  of 
the  breadth  of  the  Frame,  and  within  it,  take  a  lefs  Diameter,  allowing  for  the 
proje&ure  of  the  Top;  on  which,  deferibe  the  curve  at  the  bottom  of  the  Frame, 
and  the  fmall  Aftragal ;  from  the  extremes  of  the  inner  curve,  draw  perpendicular, 
tp  the  lower  curve  Line  expreffing  the  thicknefs  of  the  Top. 

For  the  place  of  the  Feet,  take  fg  below,  at  the  diftance  F  f,  equal  to  the 
height  pf  the  Table,  in  proportion  to  its  width  (FG)  and  having  deferibed  the  re¬ 
presentation  of  a  Semicircle,  of  the  diameter  of  the  Frame,  the  place  of  the 
Feet,  at  i  and  k,  are  in  the  Angles  (but  let  it  be  noticed,  that,  the  Top  not 
being  more  than  a  Semicircle,  the  curve  lxxk  is  lefs,  becaufe  the  Top  hangs  over* 
behind  the  Table ;  fo  that,  d  reprefents  the  Center  )  • 

From  x  (No.  i.)draw  perpendiculars  to  HE,  cuting  it  at  Z;  which  mealures 
transfer -to  fg,  and  draw  Lines  to  C,  cuting  the  curve,  at  x,  which  give  the  place 
of  the  front  Feet.  The  Plans,  at  *,  being  completed  by  means  ot  their  proper 
Yaniftiine:  Points,  in  the  Horizontal  Line,  draw  perpendiculars  from  each  corner, 

.to  the  Frame  ;  and,  within  the  fqugre  of  the  Foot,  delcnbe  another,  anfwenng 
to  the  thicknefs  at  the  bottom,  from  all  the  corners  ot  which,  draw  Lipes  to  the 
'Frame,  where  their  full  dimenfions  are  obtained.  The  Plinth,  at  a  little  height 
from  the  bottom,  is  equal  to  the  thicknefs  of  the  Foot,  at  the  Frame,  the  Lines  ot 
which  tend  to  proper  V.aniftfing  Points,  as  the  Plans,  below.  , , 

The  Compartments  in  the  Frame,  and  the  margins  of  the  Feet,  &c.  .t  would 
be  trifling  to  deferibe,  being  divided  in  the  middle,  and  at  each  Foot ,  or  othei- 
vvife,  atpleafure,  from  the  Plan,  below;  the  Figure  muft  fupp  j  le  1  • 
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Figure  13 1  reprefents  a  Chair,  direct  in  front;  C  is  the  Center  of  view,  the 
Diftance  is  CE.  GH  is  the  Ground  Line,  in  which,  take  G  and  H  for  the  places 
of  the  fore  Feet;  where,  make  their  Plans,  and  defcribe  the  front,  GABH, 
truely  geometrical. 

Find  V  and  X,  the  Vanifhing  Points  of  the  Sides,  AF  and  BD*  refpe&ively 
(Prob.  2.)  and  having  fet  off,  from  V,  the  diftance  of  that  Vanifliing  Point,  on 
the  Horizontal  Line,  make  Ba  equal  to  the  depth  of  the  Seat,  and  draw  a  Line 
from  a  to  the  Eye,  cuting  BV  at  D,  and  draw  FD  parallel  to  AB,  cuting  AX 
which  gives  the  Figure  of  the  Seat,  in  the  naked  Frame  ;  but  being  Ruffed,  they 
muft  be  gently  curved  at  the  fides  and  behind,  as  on  the  left  fide. 

The  place  of  the  back  Feet,  on  the  Floor,  muft  be  obtained  by  the  fame  means, 
obferving  that  they  fplay,  backward,  from  the  Seat,  and  confequently,  are  farther 
diftant  from  the  front ;  alfo  the  line  of  direction  is  thereby  fomewhat  varied. 

To  determine  the  height  of  the  Back,  and  the  Elbow,  draw  GB  perpendicular, 
and  equal  to  its  height.  Draw  BC  or  BX,  cuting  a  perpendicular  Line  from  K 
ork,  at  a  ore;  through  which,  a  parallel  Line,  ab,  determines  its  height.  As 
to  the  Figure,  ’tis  at  each  Perfon’s  option,  and  depends  wholly  on  the  Eye. 

The  height  of  the  Elbow  is  fet  up  from  A  to  d,  and  by  drawing  a  Line  to  X, 
its  direction,  and  where  it  is  joined  to  the  Back  are  afeertained  ;  alfo,  its  place  on 
the  Rail  may  be  determined,  as  the  whole  length,  at  D.  The  reft  depends  en¬ 
tirely  on  the  Hand  and  Eye ;  for,  no  Rules  can  poftibly  determine  its  apparent 
Figure,  perfpeftively. 

Figure  132  is  the  reprefentation  of  a  Lady’s  drefling  Table. 

In  this  Picture,  the  Center  of  view  is  taken  fomewhat  to  the  left  hand,  at  C, 
the  Diftance  is  CE*.  The  height  of  the  Eye  fuppofes  the  Perfon  fitting. 

The  meafure  of  its  length,  in  front,  may  be  fet  off,  on  the  fame  Ground  Line, 
GH,  in  proportion  to  the  Chair;  or  on  another,  at  MN,  being  fuppofed  to  ftand 
farther  from  the  Pifture;  on  which  accnnnt.  its  geometrical  Figure,  in  front,  is 
by  a  lefs  Scale,  as  MABN. 

AB,  the  front  Line  of  the  Top,  being  determined,  let  it  be  bife&ed,  and,  AD 
and  BF  made  equal  to  half  the  meafure,  in  any  pofition  required  ;  from  all  which 
Points,  draw  to  C ;  make  Ab  equal  to  the  breadth  of  the  Top,  and  draw  £E*,  cut¬ 
ing  AC  at  b  ;  draw  bf  parallel  to  AD.  From  b  it  is  transfered,  by  a  doted  Line, 
to  the  other  fide.  The  hollowing  and  thicknefs  of  the  Covers,  in  front,  are  deter¬ 
mined  geometrically,  by  perpendiculars  to  AD,  or  BF,  at  f  and  D,  or  F. 

Make  A  a  equal  to  the  diftance  of  the  neft  of  Drawers,  which  rife,  by  a  Spring, 
put  of  the  Frame,  and  draw  a  E\  cuting  AC,  at  a;  draw  ac  parallel  to  AB,  cut¬ 
ing  BC;  obferving,  in  this  operation,  that  there  is  a  margin,  of  above  half  an 
Inch  allowed  on  each  fide,  lefs  than  A  B.  Draw  the  perpendiculars  ae  and  cd,  and 
proportion  them  to  the  length  ac  ;  or  fet  up  the  full  meafure  on  a  Perpendicular, 
the  breadth  of  the  margin  within,  at  B ;  on  which,  the  feveral  Drawers  may  be 
proportioned,  at  1,  2,  3,  geometrical.  The  front  of  the  Drawers,  being  pa¬ 
rallel  to  the  Pi&ure,  they  are  geometrically  divided  into  as  many  Drawers  and 
in  what  order  you  pleafe. 

The  drefling  Drawer,  being  drawn  out,  it  confequently  projects  on  this  fide  the 
Pi&ure.  Having  drawn  the  fronts  of  the  two  Drawers,  over  it,  draw  CG,  and 
produce  it,  indefinite;  produce  HG,  and  make  G I  equal  to  the  meafure  you  in¬ 
tend  the  Drawer  to  projeft,  and  draw  ET,  till  it  cuts  CG,  produced,  at  K* 
draw  KL  parallel  to  GH,  cuting  CH  produced,  at  L;  KGHL  reprefents  the 
upper  face  of  the  Drawer,  projected  towards  the  Eye.  HO  (the  ring)  being  made 
equal  to  its  depth,  draw  CO,  till  it  cuts  a  perpendicular  from  L,  at  L  which 
determines  the  front.  . 

The  divifions,  for  the  Glafs,  in  the  middle,  the  Boxes,  & c.  are  determined,  by 

I^Toaf,Ure?.0n  GJ?’  ?rby  a  larSer  Scale>  011  KL,  as  Kc  being  made  equal  to 
tile  firft  dmfion,  eE*  determines  its  apparent  breadth,  at  d.  After  the  fame 
manner  the  reft  are  determined. 
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The  recefs,  below  the  Drawers,  being  an  elliptic  curve,  is  thus  determined. 

The  height  being  determined,  draw  ag,  the  tranfverfe  Diameter  of  the  Ellipfes, 
deferibe  the  geometrical  curve  a  5  5g  ;  ag  being  bifeded  at  d,  perpendicular  to 
.  ag,  is  half  the  conjugate  Diameter.  Take  as  many  Points,  i,  2,  3,  &c.  on  each 
fide,  as  are  neceflary,  from  which,  draw  Ordinates  to  the  Tranfverfe  at  a,  b,  c,  &c. 
obferving  to  make  g,  f,  and  e,  refpe&ively,  the  fame  diftances  from  that  extreme, 
as  a,  b,  and  c  from  the  other ;  from  all  which,  draw  Lines  to  C,  and  determine 
the  length  of  each  perfpe&ively,  and  relpe&ively,  by  means  of  the  Point  of  Dif- 
tance  E2;  making  bb  reprefent  b  2,  and,  c c  reprefent  C3,  &c.  parallel  Lines, 
bgy  &c.  will  determine  thofe  on  the  other  fide,  giving  the  Points  a,  b ,  ct  &c. 
through  which  the  perfpe<£tive  curve  may  be  deferibed,  as  in  the  Figure. 

What  remains  is  fufficiently  explicit  by  infpe&ion* 

Figure  133  reprefents  a  Lady’s  Secretary  and  Library  ;  of  which  there  needs  no  pig,  ,  ^ 
particular  deicription.  It  is  viewed  diredtly  central,  fothat,  the  Vertical  Line  cuts  * 

it  into  two  fimilar  Figures. 

Being  parallel  to  the  Pi&ure  the  whole  front,  of  Drawers,  &c.  is  geometrically 
drawn ;  the  middle  part,  with  the  Defk  Drawer,  may  be  projected,  as  the  laft 
Figure  j  or  the  Picture  may  be  fuppofed  to  be  wholly  on  this  fide,  fo  that,  only 
the  Fall  of  the  Defk  is  projected. 

The  Shelves,  with  the  Books,  recede  from  the  front,  it  would  be  impertinent 
to  lhew  how  it  is  managed  here  ;  the  Books  are  difpofed  at  diferetion,  and,  the 
Door  which  is  open  is  determined  by  Example  39  ;  V  is  the  Vanifhing  Point* 

For  the  reft,  the  Figure  is  more  explicit  than  the  moft  elaborate  defeription. 

Figure  134  exhibits  the  representation  of  a  Bed  with  a  Canopy-Teafter,  viewed  Fig.  134. 
direct  in  front;  one  half  fhews  the  naked  Frame,  the  other  half  is  furnifhed* 

The  Front  being  parallel  to  the  Picture,  it  is  geometrically  proportioned.  C  is 
the  Center,  and  C  V  the  Diftance  of  the  Piifture,  by  which  the  reft  is  proportioned. 

The  Column,  on  t-hp  left  hand,  being  feen  entire,  is  reprefented  as  in  former 
Examples ;  the  returning  Lines,  in  the  Bafe  and  Capital  tend  to  the  Center ;  alfo 
the  infide  of  the  Foot. 

The  length  of  the  fide  (GH)  being  determined,  and  the  height  of  the  Poft,  at 
A,  draw  AC,  cuting  a  perpendicular  from  H,  at  B,  the  apparent  height  of  the 
head  Poft.  The  geometrical  curve  of  the  Laths  being  determined,  the  perfpe&ivc 
curve,  of  the  fide  Lath,  is  determined  by  means  of  Ordinates,  *71,  bz ,  &c.  the 
feveral  heights  being  fet  up  from  the  comer,  at  A,  and  Lines  dtdwn  to  the  Center. 

The  Laths  forming  the  Canopy,  diagonal  wife,  are  determined  as  grained  Arches, 
by  Ordinates  from  the  Diagonals,  DE  and  EF,  E  being  the  Center. 

The  hither  one  being  determined  from  its  known  figure,  dividing  DE  perfpec- 
lively,  at  a,  b,  c,  &c.  as  the  Bafe  of  the  Original  is  divided  by  Ordinates,  at  dis¬ 
cretion  ;  by  which  means,  the  feveral  heights  za,  b b,  &c.  are  determined,  and  the 
Curve  deferibed  through  the  Points  a ,  b ,  c ,  &c.  Then,  Lines  drawn  to  the  Center, 
from  the  Points  a,  b,  c,  &c.  cut  the  other  Diagonal  (FE)  at  k,  i,  h,  &c.  at  which 
Points,  the  Ordinates  k k,  i i,  &c.  being  drawn,  and  from  a ,  b ,  &c.  Lines  drawn 
to  the  Center,  cuting  them,  at  k,  /,  h ,  &c.  through  which,  the  curve  of  the  other 
:  diagonal  Lath  is  drawn. 

In  refpeft  of  the  Drapery,  the  Furniture  of  the  other  half,  I  (hall  oniy  obferve, 
that  it  is  proportioned  as  the  other;  but  as  for  the  outline  figure  and  ornament,  I 
will  not  attempt  to  give  any  Rules  ;  fuch  Siibjefts  are  always  beft  drawn  from  a 
real  Obje<ft,  or  they  can  only  be  done  by  a  Perfon  t>f  experience  and  judgment* 

•  The  figures  of  the  Vallens  are  geometrical,  in  front,  and  no  other  are  feen.  The 
Canopy  is  but  little  feen,  though  it  rifes  confiderably ;  a  Right  Line,  from  b9 
fhews  how  much,  five  the  middle,  which  appears  over  it;  on  which  a  Vafe,  or 
other  ornament,  at  diferetion,  may  be  drawn,  crowning  the  whole. 
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Figure  135  is  a  Defigti  for  a  large  Library  Bookcafe. 

In  order  to  give  an  Idea  of  the  real  proportion  and  figure  of  fuch  an  Object* 
to  a  Perfon  who,  perhaps,  knows  not  what  Perfpedive  means,  and  who  has 
no  other  Idea  of  its  proportion  and  form,  than  what  the  Figure  really  exhibits,  it 
is  moft  proper  to  give  it  parallel,  as  it  is  here  reprefented,  but  by  no  means  to  (hew 
an  End.  The  Station  is  central,  and  confequently,  the  Point  of  View  is  in  the 
middle.  The  receding  parts,  and  breaking  of  the  Mouldings  around  them,  fuf- 
ficiently  indicate  that  it  is  perlpedively  delineated  ;  and,  by  reafon  of  its  regular 
pofition,  I  am  of  opinion  that  it  has  a  much  more  natural  appearance,  than  when 
viewed  oblique,  from  either  end,  which  always  occafions  diftortion ;  as  may  be 
feen  in  Plate  23,  Fig.  108,  efpecially  when  the  Object  is  long. 

In  refped  of  the  delineation,  let  it  be  obferved,  that  the  Plinths  of  the  middle 
part  and  the  two  Ends  are  in  one  Plane,  which  are  geometrically  proportioned,  by 
the  Scale.  The  parts  which  recede  are  determined  as  ufual. 


At  either  Corner,  as  A,  of  the  Plinth,  draw  the  perpendicular  AG;  on  which, 
fet  up  all  the  meafures  of  its  height,  as  AB  for  the  Dado  part,  with  its  Bafe  and 
Sirbale  ;  B  D  the  height  of  the  upper  Doors,  &c.  and  D  F,  of  the  Cornice,  &c. 

To  the  Center,  C,  draw  Lines  from  each  divifion;  make  Be  equal  to  the  re¬ 
ceding  of  the  upper  part;  or,  becaufe  the  whole  Diftance  cannot  be  on  the  Pic¬ 
ture,  take  CE  half  its  Diftance,  and  B  a  half  Be,  and  draw  aE,  cuting  BC  at  b. 

Draw  bd  perpendicular,  cuting  the  Lines  drawn  from  B,  D,  &c.  to  C,  which 
gives  the  height  of  the  Doors,  &c.  perfpedively,  according  to  their  diftance  from 
the  Front.  For  their  widths,  make  B a,  equal  to  the  projedure  of  the  Mould¬ 
ings,  and  a  b  to  the  width  ,  of  the  Door,  and  draw  aC  and  bC  cuting  a  Line 
drawn  from  b,  parallel  to  the  Bafe. 

The  other  End  and  middle  Doors  are  obtained  by  the  fame  means.  Or,  being 
all  in  the  fame  Plane,  if  either  the  height  or  width  of  one  be  obtained  in  its  place, 
the  whole  is  determined;  for,  bclng  parallel  to  the  Pidure,  the  Doors  are  all  repre- 
jented  ftmilar  to  their  Originals,  that  is,  geometucal,  m  refined  of  their  outward 
figure,  and  alfo  of  the  ornamental  part,  for  Glafs,  &c.  or  as  thofe  below. 

For  the  Cornice;  if  CE,  on  each  Side,  be  made  equal  to  the  Diftance  of  the 
Pidure ;  they  are  the  Vanilhing  Points  of  the  Diagonals,  which  are  drawn  through 
the  Angies  at  the  top,  obtained  from  the  Perpendicular  at  F,  transfered  to  f.  The 
general  method,  in  Example  15,  for  Mouldings  parallel  to  the  Pidure,  is  appli¬ 
cable  here;  X,  being  the  Profile,  and  £,  the  Point  of  View. 

The  figure  of  the  outline  of  the  Pediment  is  geometrical ;  which  certainlv  wives 
the  beft  Idea  of  its  true  Figure  ;  and  fo  is  all  the  Ornament,  every  where.  *  ° 


Fig.  136. 


If  it  be  required  to  fee  an  End  of  any  Objed  of  which  a  Defign  is  to  be  made 
the  Front  fhould  then  be  inclined  to  the  Pidure,  as  in  Fig.  136;  which  exhibits 
a  reprefentation  of  a  Library  Table,  by  a  larger  Scale  than  the  foregoing  Figure. 
For  however  prepolfeled  many  Artifts  are,  in  the  parallel  pofition  of  the  Pidure* 
I  am  confident,  that,  were  they  pradifed  a  little  in  inclined  portions,  and  faw 
clearly  into  Perfpedive,  they  would  not  retain  their  prejudice  long  ;  for  we  cannot 
poflibly  fee  two  Faces  of  a  right  angled  Objed,  and  the  horizontal  Lines,  in  either, 
appear  parallel.  Why,  then,  are  they  fo  reprefented  ?  Whenever  a  fingle  Obied 
is  the  fubjed  of  a  Pidure,  being  right  angled,  and  feen  oblique,  it  is,  therefore, 
moft  palpably  abfurd  to  be  placed  parallel  to  either  Face  ;  or,  in  any  common  Cafe, 
to  have  the  Center  of  View  out  of  the  middle  of  the'Fidure 


„  The  delineating  this  Objed  has  nothing  in  it  particular.  The  Inclination  of  it 
to  the  Pidure  and  the  Diftance  being  determined,  the  Vanilhing  tPoints  are  deter¬ 
mined,  as  ufual,  both  which  are,  in  this  Piece,  out  of  the  Pidure. 

S  is  the  Center,  andd  the  Diftance  Point,  by  which  the  Front  is  proportioned; 
the  meafures  being  applied  on  the  Ground  Line,  AB,  as  in  former  Loftons,  at* 
and  ^  for  the  f  ront;  which  give  a  and  b,  on  AB,  the  line  of  the  Plinth,  and 
01  >,  of  tne  front  1  lane,  on  the  Floor,  tending  to  their  Vanilhing  Point. 
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As  there  is  not  room  on  the  Ground  Line  to  fet  off  the  full  meafure  of  the  End 
take  AD  a  third  part,  or  Ae  half;  and  let  f  or  S,  be  in  proportion,  to  the  Diftance 
of  the  Vanifhing  Point  of  horizontal  Lines  in  the  End  ;  then,  Df,  or  eS,  cuts  AD 
in  the  perfpedive  length  required. 

From  each  Angle,  A,  B ,  and  D ,  Perpendiculars  are  drawn,  and  the  real  mea- 
fures  of  the  heights  of  the  Drawers,  &c.  being  applied  on  EF,  where  the  Seat 
of  the  Plane  they  are  in,  on  the  Floor,  cuts  the  Interfedion,  lines  drawn  to  the 
Vanifhing  Point  of  the  front  Lines,  give  their  perfpedive  heights. 

Perpendiculars  from  a  and  b  determine  the  opening ;  and  if,  from  b,  a  line  be 
drawn  to  the  Vanifhing  Point  of  the  End,  and  another  from  D ,  to  the  other,  of 
the  Front,  cuting  the  former,  at  c,  the  perfpedive  width  of  the  infide  End  is 
determined.  The  Mouldings  are  done  as  ufual. 

EXAMPLE  XLVI. 

Is  the  reprefentation  of  a  large  Chamber-Organ,  feen  oblique.  Fig.  1 27. 

The  method  of  proceeding,  in  obtaining  the  general  proportions,  which  is  fub- 
jed  to  one  general  Rule,  it  is  unneceffary  to  repeat ;  the  meafures,  or  their  ratio 
to  each  other  in  proportion  to  the  Diftance  ufed,  being  always  applied  on  the  Inter¬ 
fedion  of  whatever  Plane  the  Lines  are  in,  or  on  a  Line  parallel  to  it ;  as  on  AB, 
for  the  Piers,  &c.  I  lhall,  therefore,  pafs  over  that  defcription,  and  only  explain 
the  Parts,  where  there  is  any  apparent  difficulty. 

The  Finger-Board  (U)  is  ufually  made  to  draw  out,  the  length  of  the  Keys, 
about  6  Inches.  Its  place  being  acquired,  at  a,  and  V  being  the  Vanifhing  Point 
of  the  End,  draw  V a,  and  produce  it ;  draw  ae  parallel  to  the  Ground  Line,  make 
ae  reprefent  6  Inches,  in  proportion  to  the  length,  and  draw  Cc,  (from  the  Dif¬ 
tance  Point  of  V)  till  it  cuts  Va  produced,  ^  ;  and,  from  b,  draw  be  to  the 
other  Vanifhing  Point,  of  tK®F*idnt,  by  the  Expedients,  Problem  13. 

Draw  bd  parallel,  on  which,  fet  off  the  number  of  Keys,  as  at  U ;  then  (hav¬ 
ing  made  he  reprefent  the  length  required)  join  dc  and  produce  it  to  the  Vanifh¬ 
ing  Line  cuting  it  at  D;  to  which  Point,  draw  Lines  from  all  the  divifions  1,  2, 

&c.  which  give  the  Keys. 

Theprocefs  may  be  done,  more  commodioufly,  below,  on  the  Ground  Plane,  by  dividing  be ,  below, 
as  be  above}  from  which,  by  Perpendiculars,  it  may  be  determined,  above. 

The  Mouldings,  breaking  about  the  Piers,  &c.  have  nothing  lingular  in  them  ; 
their  heights,  on  the  Pedeftal,  are  fet  off  on  AD,  the  Interfedion  of  the  front 
Plane,  with  the  Pidure  ;  and  on  JF  (for  the  upper  part)  the  Interfedion  of  the 
Plane  of  the  Pipes,  &c.  above,  at  R,  C,  &c. 

At  Z  (No.  2)  is  a  geometrical  Plan  of  the  Breaks. 

The  Column  of  Pipes,  at  each  End,  are  Segments  of  Circles  containing  five 
Pipes  each,  which  are  unequal ;  let  their  perfpedive  Plans  be  formed  above,  at 
X  and  Y  ;  from  their  extreme  edges,  a ,  b ,  &c.  draw  perpendiculars,  as  fhewn 
by  the  dotted  Lines,  giving  the  places,  below,  of  the  Cylindrical  Part. 

The  Mouth  of  each  Pipe,  at  f,  &c.  is  at  about  one  third  part  of  their  height, 
from  which  it  is  conical,  inverted.  The  Ornaments,  at  the  tops  and  bottoms, 
are  regular,  from  the  middle  Pipe,  which  it  would  be  impoffible  to  deferibe,  being 
circular  ;  their  Figure  being  known,  fuch  minutias  are  drawn  by  the  Eye. 

The  Pediment,  and  middle  compartments  of  Pipes,  being  inclined,  it  may  be 
neceflary  to  fhew  how  they  are  deferibed  perfpedively. 

Suppofe  the  geometrical  Figure  of  the  Pediment  the  fame  as  in  the  Book  Cafe 
(Fig.  1  35)  which,  inferibe  in  a  Redangle,  and  draw  Ordinates  parallel  to  both 
Sides,  from  various  points  in  the  Curve,  as  in  that  Figure. 

The  Cornice,  at  the  End,  being  deferibed,  as  ufual,  and  the  Angle  t  deter¬ 
mined,  draw  FI  to  the  Vanifhing  Point  of  the  Front;  and  make  FI  reprefent  t.ie 
diftance  of  the  two  extreme  Angles  j  at  each  of  which,  draw  perpendiculais. 
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fg  is  the  Interfeftion  of  the  Plane  of  the  front  of  the  Pediment;  from  JF  trans¬ 
fer  the  height  of  the  top  of  the  Cornice,  to  f,  and  make  fg  equal  to  the  known 
height,  which,  divide  in  the  fame  ratio  as  HI  (Fig.  135)  from  all  which  divifions* 
draw  lines  to  the  Vanifliing  Point  of  the  Front;  and  having  divided  GH  perfpec^ 
tively,  as  IK  (Fig.  135)  perpendiculars  dravvn  from  each  divifion,  cuting  the 
other,  give  the  Points  a ,  b ,  c ,  &c.  through  which  the  perfpeCtive  curve  is  deferibed; 

The  middle  Column  of  three  Pipes  is  projected  as  the  other. 

If  the  geometrical  figure  of  the  two  Sides  bealfo  determined;  then,  On  ag>  take 
the  divifions  c,  d,  /,  &c.  geometrical,  and  draw  lines  to  the  Van filling  Point  ;  let 
the  horizontal  Line  gk  be  divided  perfpeChvely,  at  h,  /,  &c.  from  which,  per¬ 
pendiculars  being  drawn,  cuting  the  other  at  m,  n,  &c.  give  feveral  Points  in  the 
Figure.  The  reft  may  be  drawn,  accurately  enough,  by  hand. 

The  proportion  of  the  Pipes  may  be  determined  on  any  horizontal  Line  crofting 
them,  as  gk,  either  above  or  below,  as  is  moft  convenient;  dividing  it  perfpec- 
tively,  in  the  ratio  of  the  Pipes  (by  Prob.  8)  as  they  are  all  in  the  fame  Plane. 

The  mitre  Angle,  of  the  Freight  Mouldings  with  the  circular,  muff  be  deter¬ 
mined  by  a  geometrical  Plan,  at  W,  wThich  varies  accarding  to  what  portion  of  the 
Circle  is  taken ;  alfo,  where  it  falls  again!!  the  Plane,  the  projeCtures  may  vary 
confiderably  ;  in  a  Semicircle  they  have  their  true  projeCture. 

It  is  unnecelfary  to  give  more  examples  of  Furniture,  feeing  that,  if  the  Rules 
Of  PerfpeCtive,  here  ul'ed,  be  clearly  underftood,  the  Examples,  given,  are  Effi¬ 
cient  for  any  Perfon,  who  is  clear  in  the  Principles  on  which  they  are  founded ;  and 
may,  by  fuch,  be  applied  in  any  Cafe,  whatever,  in  right  lined  Objects.  Never- 
thelefs,  as  Chairs,  from  the  various  directions  of  the  Lines  in  them,  are  fomewhat 
difficult  to  delineate,  I  fhall  give  another  fpecimen,  how  far  the  Rules  of  PerfpeCtive 
are  applicable  to  fuch  ObjeCts,  any  how  fituated  to  the  Picture. 

E  X  A  M  P  G  Er  XLVII- 

How  to  reprefent  a  Chair,  perfpeftively ,  cafually  Jituated. 

The  pofition,  and  inclination  of  its  Front  to  the  Picture  being  determined,  and 
the  reprefentation  of  the  hither  Angle,  ab,  of  its  Foot,  given  at  difcretion,  to  the 
ficale  of  the  Defign  you  intend. 

Let  V  be  the  Vanifliing  Point  of  horizontal  Lines,  in  the  front  of  the  Chair. 
C  is  the  Center  of  the  Picture,  and  CE  its  Diftance. 

At  No.  1.  is  a  half  Plan  of  the  Seat,  (hewing  the  fplay  of  the  back  Feet,  at  X, 
with  the  inclination  of  the  fide  Rails  to  the  Front. 

Draw  EV,  and  make  the  angle  VE  Y  eqfial  to  the  inclination  of  the  Side  to  the 
Front,  giving  Y  for  the  Vanifliing  Point  of  the  Rails,  in  that  Side;  alfo,  make 
the  Angle  YEX,  equal  to  the  inclination  of  one  Side  to  the  other  ;  giving  the 
Vanifliing  Point  of  the  other  fide  Rails,  &c. 

Then,  draw  aV,  and  b.V,  aY,  andbY;  and  cd,  through  b,  parallel  to  the 
Vanifliing  Line. 

Make  be,  equal  to  the  width  of  the  Front,  in  proportion  to  the  height  (ab.) 

Make  VD  equal  VE,  and  draw  cD,  giving  the  place  of  the  other  front  foot, 
at  i ;  alfo,  the  breadth  of  each  are  fet  off  at  b a  and  zb. 

Let  bd  be  equal  to  the  fide  of  the  Chair,  at  its  Seat,  and  de  to  the  fplay  of 
the  back  foot;  make  YG  equal  YE,  and  draw  elG  and  eG,  cuting  b  Y  at  f  and 
g ;  g  is  the  place  of  the  foot  on  the  Floor  ;  and  if  a  perpendicular  be  drawn,  at 
f>  it  will  cut  aY  in  the  true  width  at  the  Seat. 

Make  a c  equal  to  the  width  of  the  feat  Rails,  and  bd  to  the  height  and  width 
of  the  low  Rail;  draw  cV ;  and  c Y,  cuting  the  Perpendicular  from  f;  alfo, 
draw  d  Y,  for  the  low  Rail,  to  the  back  foot,  which  fplays  back,  from  the  Seat. 

From  g  and  h  draw  Lines  to  V,  and  from  i  and  k  to  X,  cuting  them  at  1  .  nd 
m,  which  give  the  place  of  the  other  back  foot,  and  compleats  the  Seat. 

Make 


$c&.  xi.  Applied  to  furniture,  &c. 

Make  b<?,  equal  to  the  reeefs  of  the  inner  Rail  from  the  Front ;  draw  eG  cuting 
bY  at  fi  from  which,  draw  a  perpendicular,  giving  its  place  on  the  low  fide 
Rail,  at  g  j  and  from  g,  draw  to  V,  cuting  the  other  Side  Rail,  the  meafure  of 
which  was  transfered  from  d  to  the  other  foot,  at  h. 

The  height  of  the  low  back  Rail  is  obtained  on  the  front  Foot ;  and  transfered 
to  the  back  foot,  by  means  of  the  Vanilhing  Point  Y. 

Thus  much  is  practicable,  with  the  greateft  accuracy ;  but  beyond  this,  little 
can  be  done,  the  whole  Back  being  curved  every  way. 

The  height  may  be  truly  determined,  by  means  of  perpendiculars,  from  the 
floor.  Having  obtained  the  Line  gt,  tending  to  V,  over  which,  a  Line,  rs, 
through  the  corners  of  the  top  Rail,  is  perpendicular,  through  the  Point  where  it 
is  cut  by  bY,  draw  De  to  the  Ground  line  ;  make  ei  equal  to  its  projeCture  over 
the  Seat,  and  i  2  to  its  known  meafure.  Draw  iD  and  2D,  cuting  gt  at  g  and  t, 
from  which  Points,  draw  perpendiculars.  From  any  Point,  as  G,  in  the  Hori¬ 
zontal  Line,  draw  Ge,  through  gj  draw  eq  perpendicular,  make  eq  equal  to  the 
height  of  the  Chair,  and  draw  qG  cuting  gr  in  the  true  place  of  that  corner  of  the 
top  Rail ;  r  V  gives  the  other,  at  s. 

The  various  proportions  of  the  Banifter,  may,  in  fome  degree,  be  obtained,  by 
dividing  a  line  (no)  drawn  through  its  middle,  into  the  feveral  heights,  1,  2,  3, 
&c.  through  which,  Lines  drawn  to  the  Vanilhing  Point,  Y,  determine  the  raking 
of  the  leveral  parts,  as  in  the  Figure.  For,  whether  the  Back  of  the  Chair  be 
freight  or  curved,  it  deviates  fo  little  from  a  Right  Line,  and  from  a  Perpendi¬ 
cular,  that  themeafures  may  be  applied,  geometrically,  without  any  fenfible  error. 


In  refpeft  of  the  modern  Chairs,  now  in  ufe,  there  is  110  fuch  thing  as  applying  Fig.  r  39* 
the  rules  of  Perfipedtive  to  them,  except  to  afcertain  the  place  of  the  Feet,  on  the 
Floor ;  alfo,  by  infcribing  the  Seat  in  a  Square,  or  other  Redlangle,  its  Figure 

may  be  nearly  determined  in  its  true  place. 

The  height  of  the  Back,  and  of  the  Elhn».f  , alfo  be  had,  but  as  the  whole 

Chair  is  compofed  of  irregnW  curved  Lines,  it  is  abfolutely  impoffible  to  give  its 
true  figure  by  the  Rules  of  Perfpe&ive  ;  fuch  Objeds,  muft  therefore  depend  on  the 
Hand  arid  Eye,  for  a  reprefentation  of  them ;  in  which,  a  Perfon  who  has  judg¬ 
ment  in  Drawing  can  only  fucceed ;  but,  being  well  verfed  in  Perfpeftive,  he  will 
find  great  afiiftance  from  it. 

WHEEL  CARRIAGES  are  the  next  Subject  to  be  handled ;  on  which,  as 
they  are  frequently  neceflary  to  introduce  into  a  Pi&ure,  or  for  the  fake  of  giving 
a  Defign  to  a  Gentleman,  by  thofe  whofe  profelfion  it  is  to  make  them,  I  (hall 
make  a  few  Obfervations ;  but,  like  many  other  Objeds,  not  compofed  of  Planes 
and  Right  Lines,  little  can  be  done  by  the  rules  ol  Perfpective,  further  than  to 
give  the  proportion  of  one  part  to  another;  alfo  the  Wheels  may  be  drawn 
with  tolerable  accuracy.  Neverthelefs,  I  am  confcious,  that  few  Perfons  who  have 
occafion  to  delineate  them  (except  the  makers)  will  take  the  neceflary  pains  to  pro¬ 
ject  them  by  rule  ;  for  fuch  as  will,  I  (hall  lie  down  iome  which  are  prafltcal. 

N  B  It  muft  have  been  obferved,  that  to  delineate  any  Objea  by  the  Rules  of  Perfpeftive,  its  true  ge- 
oLbTLm  and  proportion  of  one  part  to  another  muft  be  known,  or  determined  .  ! 
the  more  complicated  the  Objea  is,  being  compofed  of  irregular  curved  Surfaces,  threat  r  is  t 

'  rbe  s  ^ 

tive  F  igure  is  determined.  < 

EXAMPLE  XLV1II. 


How  to  reprefent  a  Coach  in  perfpeftive. 

Let  ABCD  be  a  geometrical  Plan  of  the  Carriage  of  a  Coach  ;  A  B  is  the  Axle  F,g.  140. 
,f  fore  Wheels  gand  CD  of  the  hind  Wheels,  whofe  Diameters  are  ab  and 
dc.  EFGH  is  the  Plan  of  the  Top  of  the  Coach,  all  the  other  Parts  are  m  pro-  ^ 

portion  to  them  ;  as  in  the  Figure.  1 
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S  is  the  Station,  from  which  it  is  intended  to  be  delineated,  and  IK  the  true 
pofition  of  the  Picture  from  that  Station.  Sv  being  drawn,  parallel  to  the  Axles 
and  front  Lines  of  the  Coach,  gives  their  Vanilhing  Point ;  Sc,  perpendicular  to 
IK,  gives  its  Center ;  and,  Vifual  Rays  from  various  parts  of  the  Coach,  being 
drawn  to  S  (anfwering  the  fame  as  the  Eye,  in  the  Horizontal  Plane)  give  their 
places  on  the  Pidure. 

The  Vanilhing  Point,  of  the  Line  of  its  diredion  on  the  Ground  (with  which, 
the  Axles,  &c.  are  at  right  angles)  is  out  of  the  Pidure ;  its  diflance  from  c  (the 
Center)  is  to  cS,  as  cS  to  c  v.  (Prob.  12.) 

1 

Thefe  Preliminaries  being  fettled,  as  ufual,  let  C  be  the  Center  of  the  Pidure, 
and  V,  the  Vanilhing  Point,  by  a  Scale  of  2  to  1  j  Aj  is  the  Ground  Line;  and 
A,  the  nterfeding  Point  of  the  line  of  diredion  of  the  Wheels,  on  the  Ground, 
which  are,  here,  luppofed  to  be  in  the  {lime  Plane. 

The  Plane  of  the  Wheels  not  being  vertical,  but  fomewhat  inclined,  from  the 
Carriage,  let  DG  be  the  Interfedion  of  the  hither  Wheels,  with  the  Pidure*. 

Draw  AD  perpendicular,  make  AB  equal  to  the  diameter  of  the  fore  Wheel, 
and  AD  of  the  hind  Wheel ;  draw  BF  and  DG  parallel  to  the  Horizon,  cuting 
AG  at  F  and  G.  Draw  Ae  and  Gg,  alfofrom  F,  tending  to  the  Vanilhing  Point 
of  the  diredion  of  the  Coach. 

To  obtain  the  true  place  and  reprefen  tat  ion  of  the  hind  Wheel,  bifed  AG,  and 
draw  sPI  perpendicular.  Draw  He,  to  the  Vanilhing  Point;  make  HJ  equal  to 
the  diflance  of  the  Seat,  on  the  Ground,  of  the  center  of  the  Wheel,  from  the  in* 
terieding  Point  H,  and  draw  JE,  cuting  He  at  e,  (or,  if  S  be  its  Seat  on  the 
Ground  Line,  draw  -S’ C)  at  which  Point,  draw  a  Perpendicular,  and  from  s  (in 
AG)  draw  a  Line  to  the  Vanilhing  Point,  cuting  it  at  sf  the  reprefentation  of  the 
Center  of  the  rim  of  the  Wheel. 

Draw  jG  perpendicular  t-he  Interfedion  AG  ;  from  which  Point,  fet  off  the 
true  radius  of  the  W  heel,  on  each  hue,  a  raw  Lines  to  the  center  of  the  Vanilh¬ 
ing  Line  of  the  Wheels,  cuting  a  Line  drawn  through  j,  parallel  to  AD,  at  e 
and  g ;  eg  is  a  Diameter  of  the  Wheel,  in  its  true  place ;  from  which,  the  circumfe¬ 
rence  of  the  Wheel,  efgh,  may  be  deferibed  (by  Prob.  3,  Sed.  8.) 

The  fore  Wheel  (abed)  may  be  obtained  by  the  fame  means. 

The  end  of  the  Nave  is  not  in  the  plane  of  the  Wheel,  but  fomewhat  beyond 
it,  at  i  and  k ;  alfo,  the  Spokes  difh  inwardly,  from  the  front  of  the  Wheel. 
Find  the  circumference  of  the  Naves,  abed  and  efgh,  in  their  true  places,  per- 
l'pedively,  at  the  part  where  the  fpokes  are  fixed  in  it,  and  the  place  of  each  ; 
alio  let  each  Rim  be  divided,  perfpedively,  into  equal  parts,  the  number  of  Spokes, 
at  1,  2,  3,  &c.  (by  infcribiu£  a  Poligon)  from  which  they  are  drawn  to  their 
correfponding  parts  in  the  Nave  ;  or  to  their  common  Center,  cuting  the  Nave,  in 
their  true  places;  for,  as  they  are  not  in  the  plane  of  the  Rim,  their  Vanilhing 
Points  are  not  eafily  determined,  nor  are  they  neceifary. 

The  hither  Wheels  being  compleated,  the  Body  of  the  Coach  is  next  to  be  de¬ 
termined  ;  the  Sides  of  which  not  being  in  one  Plane  each,  their  Interfedions  are 
not  eafily  determined.  Therefore,  from  the  Seat,  on  the  Ground,  of  the  hither 
Angle  cf  the  Coach,  perfpedively  determined,  at  i  (from  the  Plan)  draw  ik 
perpendicular,  in  which,  by  means  of  the  Vanilhing  Point,  V,  of  horizontal 
Lines  in  the  Front,  determine  the  Angle  k  ;  the  real  height  being  IK,  in  the  In- 
tei  j  Ldioii  of  the  Front.  File  other  Angles,  m  and  n,  ma.y  alfo  be  determined 
from  their  Seats  ;  or,  by  their  known  dillances  from  k,  asin  other  common  Cafes. 

If  the  cornei s  of  the  Coach  are  perpendicular  (as  in  fome  Coaches)  the  mea- 
't.iict.  may  be  dctcimmed  on  ik,  geometrical;  but  if  they  are  inclined,  the  point  1 
may  be  obtained  as  k,  fiom  its  Seat ;  and,  from  1,  lines  are  drawn  to  the  Vanilhing 
Points,  and  proportioned  as  ufual.  .  ° 

The  Door  is  not  in  the  lame  Plane,  with  the  Line  kn,  but  may  be  determined 
Pom  the  Seat  of  the  hither  Line,  op,  where  it  opens;  and,  on  any  perpendicular 

*  This  Interfedion  may  be  truly  obtained,  by  Prob.  6.  Sed.  12. 
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line,  cuting  the  Ground  Line,  as  I IC ,  fet  up  from  T,  its  true  meafures,  of  height, 
at  a  and  b ;  then,  from  I,  draw  a  Line  through  its  Seat  (s)  to  the  Vanifhing 
Line,  cuting  it  at  L;  draw  <zL,  and  £L,  cuting  the  Perpendicular,  from  s,  at  o, 
and  p  ;  from  which,  draw  Lines  to  the  Vanifhing  Point-  of  the  Side. 

The  curve  of  the  Bottom  being  geometrically  determined,  it  may  he  done  per- 
fpe£tively,  by  means  of  Ordinates,  as  in  foregoing  Examples.  From  the  Vanilhing 
Point  V,  draw  a  Tangent  to  the  hither  Curve,  at  r,  which  alfo  touches  the  other. 

The  contour  of  the  Top  may  be  determined,  by  feveral  vertical  Sections  de- 
fcribed,  perfpeftively  (as  de p,  an dfgb  at  the  Door)  then,  a  Curve  defcribed  over 
them  all  would  be  the  true  Contour. 

The  Axles  being  parallel  to  the  front  of  the  Coach,  their  Vanifhing  Point  is  V  ; 
their  thicknefs  may  be  proportioned  to  the  diameter  of  the  Wheel,  and  their 
Shape  by  means  of  Ordinates,  at  i,  2,  3,  &c. 

The  geometrical  Figure  of  the  Crane  Neck  being  defcribed  (Fig.  141.)  then, 
by  means  of  fquares  (the  whole  being  infcribed  in  a  Redangle,  A  BCD)  it  may  be 
accurately  drawn  in  Perlpedive;  with  the  other  appendages  of  Springs,  &c.  by 
the  fame  means.  Alfo  the  Circle,  At  X,  on  which  the  fore  Wheels  turn,  is  de¬ 
termined,  at  Y,  in  its  true  place  perfpedively,  as  any  other  Circle,  parallel 
to  the  Horizon. 

The  height  and  true  place  of  the  Seat  may  be  eafily  determined  from  its  Plan  on 
the  Ground  Plane,  perpendicular  over  the  fore  Axle.  The  toot- board,  at  M,  will 
be  bell  obtained  by  the  fame  means;  or,  by  its  Interfe&ion  and  Vanifhing  Line, 
being  a  plane  Figure.  The  place  of  the  Bar,  to  which  the  Traces  are  fixed,  is 
eafily  determined,  at  E,  which  tends  to  the  Vanifhing  Point  V. 

The  other  fmaller  Appendages,  fuch  as  Iron  Stays  to  the  Seat  and  Springs, 
Rings,  Straps  and ‘Buckles,  &c.  it  would  be  trifling  to  deferibe. 

Tire  true  Figure  and  proportion  of  the  Carriage  being^  obtained,  the  Ornaments 

-of carving,  &c.  will  depen'd  on  the  Han^  nr,J  Eye>  wholly. 

And  Taft  of  all,  the  viT  Wheels  muft  be  drawn,  after  the  fame  manner  as  the 

hither  ones,  nearly;  obferving  that  they  incline  the  other  way,  from  the  Picture. 
But*  as  they  are  fo  much  hid,  by  the  other  parts  of  the  Carriage,  their  Circum¬ 
ferences' and' the  places  of  the  Spokes  therein  (with  the  Point  to  which  they  tend) 
may  be  obtained  from  the  hither  Wheels,  by  means  of  the  Vanifhing  Points. 


#  .  *  •  * 

Figure  143  reprefents  a  Phaeton,  more  forefhortened,  And  going  from  the  Pi&ure;  Fig.  143, 
by  which  the  hind  part  is  more  feen,'  as  the  fore  part  in  the  former  Figure. 

A  defciiption  of  the'  method  of  delineating  it,  it  is  obvious,  would  be,  in  a 
great  mealute,  a  repetition,  ‘confequently  tedious.  The  Polition  to  the  Pidure 
being  fixed  and  its  Proportions  known,  the  method  of  proceeding  is  as  m  the  fore- 
,  going  Figure,  in  refped  of  the  Wheels  and  Carriage. 

A  Bis  the  Ground  Line,  on  which  the  Pidure,  (landing  perpendicular,  is  fup- 
•pofed  to  touch  the  hither  hind  Wheel,  of  which,  B  D  is  the  Interferon.  BJ,  and 
Bb,  tending  to  their  refpedive  Vanilhing  Points,  are  proportioned,  at  a,  b,  c,  &c. 
as  ufuai,*  for  the  places  and  diameters  of  the  Wheels,  &c.  which  are  defcribed 
as  the  foregoing  ;  and  are  transfered  to  the  other  fide,  by  the  Vanifhing  Point  of 
the  Axles,  the  true  figures  of  which,  being  in  vertical  Planes,  are  determined  as 
other  Figures,  from  their  known  geometrical  form. 

On  ef  is  fet  off,  perpendicularly,  the  height  of  the  hinder  Axle,  and  the  ho¬ 
rizontal  movement  of  the  fore  Wheels,  determined  at/ by  a  perpendicular  from  ^ 

being  cut  by  a  Line  drawn  from  f,  to  the  Vanifhing  Point  of  the  Line  of  diredion 
of  the  Carriage,  on  the  Ground,  eg,  on  the  Ground,  is  a  diameter  of  that  Circle, 
which  being  defcribed,  it  may  be  determined  in  its  proper  place  by  Perpendicu¬ 
lars  ;  after  which,  the  reft  of  the  Carriage  may  be  drawn  by  a  Pcrfon  who  has 

knowledge  oC the  feveral  parts.  The 
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The  corners  of  the  Chair,  thi  n>  0 ,  and  of  the  Foot-Board,  at  /,  may  be  afcertain- 
ed  by  perpendiculars,  from  their  Seats  on  the  Ground,  perfpe&ively  determined  at 
m,  n,  &c.  and  certain  other  Points  which  are  in  a  right  lined  diredion,  as  p  and  0, 
For  the  reft,  it  would  be  to  as  much  purpofe  to  give  Rules  for  determining  the 
figure  and  pofitioh  of  the  Man  in  the  Chair,  and  of  the  Horfes ;  feeing  that, 
the  curve  Lines  which  bound  the  Figure,  fave  thofe  at  the  top,  are  fo  variable, 
that  no  pofitive  determination  of  their  apparent  Figures  can  be  defcribed ;  but 
muft  ever  depend  on  the  Eye,  and  judgment  in  drawing. 

EXAMPLE  XLIX. 


To  reprefent  a  Machine ,  for  driving  Piles ;  which  is  in  the  Repoftory  of  the  Society ,  for 
the  encouragement  of  Arts ,  Manufactures  and  Commerce ,  in  the  Adelphi,  Strand, 

Objeds  of  this  kind,  I  have  frequently  obferved,  are  ufually  drawn  with  one 
face  parallel  to  the  Pidure ;  not,  I  am  perfuaded,  with  a  view  to  make  it  better 
Uiiderftood,  but  to  fave  trouble ;  or,  as  it  is  mod  probable,  for  another  reafon,  a 
want  of  judgment  or  knowledge  in  the  Art,  to  do  it  otherwife  ;  for,  I  am  opinion, 
no  er  on  wou  think  that  this  Objed  would  convey  a  more  adequate  Idea  of  its 
ftrudure  and  parts,  by  being  parallel,  feeing  that,  all  the  fame  parts  are  or  may 
be  leen,  in  one  as  in  the  other,  without  any  apparent  diftortion  ;  and  which,  bv 
being  parallel,  is  unavoidable,  being  feen  oblique.  I  therefore  think  it  unnecef- 
iary  to  give  a  Specimen,  in  that  pofition  to  the  Pidure. 

.  ^Js  tbe  Center  of  the  Pidure,  whofe  Diftance  is  about  8  Inches  ;  the  Vanifli- 
mg  Points  are  determined,  as  ufual,  according  to  the  Inclination  given. 
t>  f  5he  Interfedion  of  the  Pidure,  with  the  plane  of  the  Frame  at  the 

tK  J  T5tKrfe?iug  Point  of  the  neareft  Angle  of  one  of  the  Tim- 
Sidehd&aitel,.3  F  bC  “*  P°intS>  vLuhiog  Pent  of  each 

The  V^ilhbg  Rrintt  being  afeertained, .  draw  AD  and  AH,  tending  to  them. 
Make  A b  equal  to  the  length  of  that  End  beyond  the  other  crofs  Timber  ;  and 
bd  equal  to  the  width  between  the  Timbers,  allowing  the  thicknefs  of  one,  and 

draw  bb  and  d E,  glving  the  Points  c  and  d ;  through  which,  the  other  Tim- 
bers  are  drawn. 

Make  Ac  equal  to  the  diagonal  of  the  Inclination,  and  draw  cV,  to  the  Va- 
mlhmg  Point;  through  c  and  d,  draw  Lines  to  the  VanilW  Point  of  the  Side, 
and  produce  ec,  to  the  Interledion,  AB,  cutingitatj.  ° 

Make  A  b  equal  to  their  thicknefs,  and  compleat  the  Ends  (v  and  xj;  from  the 
two  upper  Angles  of  each  draw  lines  to  the  Vanifhing  Points,  on  the  left  hand. 
How  that  r  rame  isfimthed,  the  Figure  deferibes  fufficiently. 

tb/l  f  r  rf-S  °f  Ado  °ther  Tj™bers  are  obtained  by  feting  the  Diftances,  &c.  on 
1  e i  Interfedion  AB,  at  e  andy;  and  thence  transfered  to  ADj  or,  from  J  to  IT. 

Worn  J,  draw  a  Perpendicular  (JL)  the  Interfeftion  of  the  long  Timbers ;  on 

r.rh'nf  f  "E  }  the,(nealures  of  'he  Frame  for  the  Wheels,  at j,  ifk,  and  /,  from 
, 3  F  whicb,  draw  hues  to  the  Vaniflimg  Point  of  the  Side,  cuting  Perpendicu- 
?  an,d  f’  S'™S  'he  height  of  the  Platform,  &c.  the  length  of  which, 
Iiilhm^p  bCr°bf  nd  fromi  ?e  Tlmber’  below;  and  'he  breadth  (no)  bytheVa- 

fXldrawntrofrh!.levSUTrterD  ^“29  beinS  got:  and  the  Bearer,  or  Head  piece 
at  /I  <lr rh  c  3111 .  Ul^  °'m  °!  tbe  Front  (giving  what  thicknefs  is  necellary, 
of  hVptTf  bU^°rt%3;  “  “  ^  Figure;  alfo,  the  Bearers  (y)  and  Stays  (z) 
of  he  Platform.  1  heir  Vanilhmg  Points  may  eaf.ly  be  obtained,  knowin/tlieir 
tnchnat.on,  m  the  vertical  Vanilhmg  Line  of  the  End  ;  by  Prob.  4.  2 

they  aere0dPr  ntn  lefnCrafLBm':eS  ^  b l  a  1;ne  from  k,  the  Figure  (hews  how 

*  ew  their  thicknefs,  properly  ;  firft  drawing  the  Front. 

Produce 


Sect.  xi. 


APPLIED  TO  MACHINES,  ic. 

Produce  the  u.fide  of  the  long  Timber  to  the  Ground  Line,  and  fomewhat  be-  Fisr 

2?"d  ,ir’  f-1,’  dr3wlIf>  perpendicular,  the  Interfedion  of  the  vertical  toothed 
Wheel,  which  begins  the  motion. 

Make  If  equal  to  the  height  of  its  Center,  and,  let/?  be  its  Radius,  and  or 
its  Diameter.  Draw  from  p  to  the  Vanifhing  Point  of  the  Side;  and,  having  bi- 
lefbed  the  head  of  the  Frame,  at  g,  draw,  from  g,  to  the  Vanifhing  Point  of  the 
End,  which  will  pafs  through  the  Center  of  the  Wheel,  at  r,  through  which - 
draw  tu  its  Diameter,  and  compleat  the  Rim  h  ikl  (by  Prob.  3,  Sett.  8?)  Its  Val 
nifhing  Line  paffes  through  the  Vanifhing  Point  of  the  fide  Timbers,  perpendicular. 

The  crofs  Bars  (hk  and  il)  have  their  Vanifhing  Points  in  it ;  making  right 
angles,  perfpettively,  with  each  other,  at  diferetion. 

The  Teeth,  wheie  they  are  feen,  may  be  done  by  hand  ;  for  although  the  Rim 
may  be  divided  into  equal  parts,  yet,  to  divide  it  into  fo  many  would  be  unnecef- 
lary  trouble  ;  obferve,  as  the  Wheel  is  contracted  fo  are  the  Teeth. 

The  other  vertical  Wheel  (Z)  of  a  larger  Diameter,  on  the  fame  Axle,  is  managed 
by  the  fame  means;  having  the  fame  Vanifhing  Line,  and  Vanifhing  Points. 

Its  ufe  is  to  accelerate  the  motion,  by  its  weight. 

In  fuch  Objeas,  great  regard  fhould  be  had  to  deferibe  the  hither  parts  firft  ; 
taking  particular  care  that  they  do  not  crofs  each  other,  improperly. 

The  middle,  upright  piece,  mn,  and  the  Bearer,  nC,  being  drawn,  the  place  of 
the  long  Axle  is  oppofite  the  middle  of  the  vertical  Wheel;  its  place  maybe  found 
in  a  Line  drawn,  on  the  Ground,  through  the  foot  of  the  upright  Supporter,  at  r. 

The  fmatl  horizontal  Wheel  (pq)  being  nearly  on  a  level  with  the  Eye,  appears 
almoft  in  Right  Lines.  Its  Diameter  is,  in  proportion  to  the  vertical  Wheel,  nearly 
geometrical. 

The  height  of  the  upper  horizontal  Wheel  may  be  had  from  any  perpendicular 
Line,  cuting  the  Ground  Line,  as  JL;  drawing  a  Line  through  r,  the  Seat  of  its 
Center,  on  the  Ground,  to  the  Horizontal  T-ino,  cuting  it  at  E. 

Make  I L,  equal  to  its  height,  and  draw  LE,  cuting  a  perpendicular  from  r 
at  s,  and  gives  s  for  the  Center  of  the  Wheel. 

Draw  LM  parallel  to  the  Ground  Line,  make  LM  equal  to  the  radius  of  the 
Wheel,  and  draw  ME,  cuting  a  Line  drawn  through  s  parallel  to  LM,  at  t ;  st 
is  the  Radius,  in  its  true  place;  by  which,  the  Circumference,  tuvw,  maybe 
deferibed.  The  thicknefs  of  the  Rim,  and  height  of  the  Teeth,  are  fet  up  from  L  ; 
and  the  crofs  Bars  tend  to  the  Vanifhing  Points  of  the  Timbers;  or  at  diferetion. 

The  place  of  the  Stay  atil  is  alfo  determined  on  IL,  at  N. 

The  large  upright  Timbers  may  be  determined,  in  height,  by  the  fame  means. 

Produce  the  bottom  Line  of  the  hither  crofs  Timber  (at  its  foot)  to  the  Ground 
Line,  at  O;  draw  OP  perpendicular,  and  equal  to  the  height.  Then,  having 
obtained  the  place  of  the  upright  Timbers,  in  the  middle  of  the  Rails,  below,  at  R 
and  S,  and  the  perpendicular  Lines  being  drawn,  a  line  drawn  from  P  to  the  Va¬ 
nifhing  Point,  on  the  left-hand,  determines  the  height  of  the  hither  one,  at  T ; 
and,  fromT  to  the  other  Vanifhing  Point,  they  may  be  compleated. 

The  Center  and  Diameter  of  the  Wheel  V  may  alfo  be  obtained  on  OP,  at  p 
and  y,  and  transfered  to  its  place,  giving  s  for  its  Center,  and  rs  for  its  Radius  ; 
by  which  it  may  be  compleated.  (Prob.  3,  Sett.  8.) 

Obferve,  it  is  the  circle  of  the  back  part  of  this  Wheel  that  is  firft  got. 

The  place  of  the  Weight,  or  Ram,  W,  is  at  pleafure ;  its  height  is  in  proportion 
to  the  upright  Timbers ;  alfo  the  Stays  between  them,  above. 

The  Roller  (Y)  for  winding  up  the  Ram,  is  a  Cylinder,  on  the  Axis  of  the  vertical 
Wheel ;  and  it  is  fo  contrived,  as  to  revolve  on  the  Axis  freely,  while  the  Ram 
defeends,  without  retrograding  the  motion  of  the  Wheels.  Wheft  the  Ram 
is  down,  it  catches,  and  when  the  Ram  arrives  at  the  Top,  the  Cylinder  is  fet  at 
liberty  again;  fo  that,  the  motion  of  the  Wheels  is  continual,  the  fame  way. 

Behind  the  Frame  is  another  heavy  vertical  Wheel  (X)  on  the  Axis  of  the  Cy¬ 
linder,  intended  to  accelerate  the  motion,  whilft  the  Ram  defeends. 

EXAMPLE 
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p ractic  a  L  -T" E'R^P'ECTI  ve 


Book  III. 


E  ‘X  AMPLE  L. 

'  If  tie  reprcfentation  of  a  Crane ,  from  the  fame  Repoftory, 

.Tfaviog  hsen.minutely  particular  in  the  defcrtption  of.tlite  foregoing  Machine,  lefs  vvill  fiifficC  in  this* 
It  is  worked  after  the  fame  manner,  by  means  of  Wtnches;  the  MoJel  has  tlire-e,  here  is  but  one-;  which, 
is  fufficient  forhhe  purpofe  of  defcribing  the  manner  of  delineating  it. 

■  A  geometrical  Flan,  of  the  place  of  each  upright -piece  of  Timber,  fee.  In  the  Frame,  being- drawn, 
to  any  Scale,  and  the  pofitnm  of  the  Pifture-  determined,  let  Perpendiculars  be  d-iawn,  from  each,  to 
the  Pi&ure*  giving  the<r  Seats.  .Or,  being  fo  prepared,  let  the  Lines,  of  feme  of  the  principal,  be 
produced  tovthe ‘PiAure  ;  which,  where  it  can  be  conveniently- done,  facilitates  the  procefs. 

f "  Fig.  1 45.  The  Center  of  the  Picture  is  at  C,  in  the  fame  Horizontal  Line ;  the  Difiance 

is  about  6  Inches  and  a  half.  V  is  the  Vanifhing  Point  of  horizontal  Liucsat  the 

Ends,  determined  at  diferetion  ;  the  other  runs  out,  on  the  right-hand,  diftarit 
from  the  Center  aim  off  14  Inches  (a  third  Proportional  to  C  V  and  the  Diflance  ot 
;  the  Pi 61  ure,  always,  when  the  Lines  are  .at  light  angles  with  each  other)  BK.,  oil 
the  Floor,  is  the  Ground  Line  of  the  Picture,  on  which  it  (lands. 

From  A,  the  interleft ing  .Point  of  the  end  Line,  at  the  foot  of  the  hither  Sup¬ 
porter  of  the  Frame,  draw  A  V;  and  in  it,  find  a,  the  neared  Angle  (Prob.  7) 
from  which.draw  a  Line  to  the  other  Vanifhing  Point,  and  produce  it  1  to  the 
Ground  Line,  at  B;  and  draw  BF,  perpendicular;  on  which,  the  feveral  mea~ 
-ifur.es,  of  the  heights,  are  fet  up,  from  B,  and  Lines  drawn  to  the^other  Vanifhing 
;  jPoint  cuting  Perpendiculars  from  a  and  b.  . 

,  The  Axle  (RS)  of  the  large  Wheel  between  the  Supporters,  is  determined  by 

.a  line  drawn  from  G,  the  Seat  of  S  on  the  Ground  Line,  to  the  Center,  giving  its 

place,  at  S  (in  the  central  Line  L  S)  its  Diameter  is  got  by  the  fame  means.  Or  tbu- . 

The  height  of  the  Wheel  from  the  Floor  being  known,  draw  its  InterfeCtion 
.  Hf,  parallel  to  the  Ground  Line  ;  and  from  G,  draw  Gg,  perpendicular,  and 
g;G,  out k>g  the  Axle  in  the  Center  of  the  Wheel.  Make  gH  and  g  I  each  equ.d 
to  the  Radius  of  the  W’heel,  ana  a^w  HC  and  IC,  cuting  a  line  drawn  through 
-the  Center  (J)  parallel  to  HI,  at  h  and  i ;  hy  w-Lich  Diameter  (hi)  the  Circum¬ 
ference  may  be  compleated.  (Prob.  3.  Sett.  8.) 

Then,  if  V  be.  made  the  Vanifhing  Point  of  one  of  the  Spokes'- (k  1)  the  Va¬ 
nifhing  Points  of  the  other  are  found  .by  making  Angles  at  the  Eye,  with  the  Ra¬ 
dial  ot  that,  equal  to  the  Angles  they,  make  with  each  other  ;  which,  in  this,  are 
.equilateral,  having  fix  Spokes,  forming  a  regular  Hexagon.  (Prob.  24.) 

The  Winch  .Wheel  fU). touches  the  Picture;:  its  place  being  obtained,  at  K,  from 
the  Plan,  draw  its  Interfeftion  K  t,  and  fet  up  the  height  ot  its  Center  Ksr  make 
rs,  and  st,  each  equal  to  its  Radius;  and,  on  the  Diameter  rt,  deferibe  the  Cir- 
.  'cu inference,  •  and  finifh  the  Wheel  from  its  known  Figure. 

On  the  .Intel  ledtion  Kt,  of  the  Face  of  the  Wheel,  the  height  of  the  Supporters, 
and  alio  the  place  of  the  crofs  piece  (T)  may  be  determined. 

The  other  vertical  Wheel,  at  Y,  is  got  after  the  fame  manner, :  on  PQ.  Itsufe 
is  to  flop  the  Crane  from  going  backward,  by  means  of  the  Catch*  at  z. 

AtZ  is  a  Lever,  which,  by  a  Cord  and  Fully,  raifes  the  Catch. 

The  upper  Gudgeon-piece  (X)  being  drawn  ;  find  the  foot  of  the  Crane,  at  L, 

.  in  the  central  Line  ;  its  dimenfions  being  obtained,  draw  the  upright  Piece,  LM, 
and  fet  up  the  meafures  of  the  Brace  and  Headpiece,  at  I*  e,  and  f 

On  the  Floor,  deferibe  a  portion  of  the  circumference  of  a  Circle,  perfpeCtively, 
;on  the  Center  L  (Radius,  the  projefture  of  the  Crane)  and,  according  to  the  direc¬ 
tion  of  the  head  of  the  Crane,  its  Seat  being  fomewhere  in  that  Curve,  as  at  N, 
draw  NO  perpendicular,  and  make  NO  reprefent  its  height  from  the  Floor. 

The  Rollers,  which  direCt  the  Cord,  are  Cylinders  ;  their  upper  Bafes  are  deter¬ 
mined  at  W,  from  which,  perpendicular  Lines  are  drawn  to  the  head  Gudgeon- 
piece  at  X,  which  is  level  with  theEye,  fo  that,  its  Plane  is  not  feen. 

The  Cord,  the  Pullies,  Teeth  of  the  Wheels,  the  canting  of  the  Timbers,  and 
all  fuch  minutias,  I  fha  11  pals  over,  as  the  Figure  deferibes  thofe  parts  better  than 
the  Pen.  For  thofe.  who  would  be  particular,  in  large  Drawings,-  various  Leflons 
may  be  found  in  the  Work,  for  truly  projecting  every  part. 
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OF  INCLINED  PLANES. 


SECTION 


XII. 


On  INCLINED  PICTURES  and  PLANES,  in  general. 


AS  the  Plan  which  I  have  hitherto  purfued,  has  been  folely  confined  to  the 
ufeful  itudy  of  Perfpective,  io,  this  Seftion  is  adapted  more  for  the  curious 
Artiit  than  the  ufeful  ;  yet,  the  inclined  PiGme  may,  in  fome  Cafes,  be  neceflary, 
However  the  univerfalitv  ot  the  Principles  are,  here,  more  fully  evinced  ;  it  being 
dem  jnftrated  that  the  poiition  of  the  Picture  to  the  Horizon,  is  not  of  the  leatt 
conlequeace,  nor  has  any  meaning  in  the  Theory  of  Perfpettive,  as  it  has  already 
been  fhevvn,  in  refpect  of  horizontal  Pictures,  and  is,  in  thisSedtion,  made  general. 

For,  whether  the  Picture  be  vertical  or  horizontal,  and  the  Planes  or  Lines,  in 
Objedts  reprefented  on  it,  be  inclined  to  the  Horizon  or  to  the  Pidture,  or  both, 
’tis  the  lame  thing  if  the  Pidture  be  inclined,  and  the  Planes  or  Lines  be  either 
parallel  or  perpendicular  to  the  Horizon;  feeing  they  are,  or  may  be,  never¬ 
theless,  inclined  to  the  Pidture.  Wherefore,  however  either  the  one  or  the 
Other  be  liruated  to  the  Horizon,  it  matters  not,  if  the  inclination  of  one  ro  the 
other  be  known,  and  the  Interfering  Points  of  any  two  Lines  in  either,  with  the. 
other,  be  determined  ;  the  ftuation  of  the  Eye  being  known,  in  refpedt  of  either, 
as  fnail  be  made  manileft,  to  convidtion. 


ROB 


E  M 


I. 


The  Interfering  Points  of  any  two  Lines  in  a  Plane  being  given ,  and  the  Inclination 
of  the  Plane ,  to  the  Pidlure ,  known  ;  to  find  the  V unifying  Line  of  that  Plane ,  its 
Center  and  Difiance ;  the  Center  and  Difiance  of  the  Pidture  being  given. 

,  The  Interfedfing  Points  of  two  Lines,  in  any  Plane  with  another,  being  given,  the  common  Tnter- 
fedfion  of  thofe  Planes  is  determined.  (Theo.  io.)  Therefore,  if  A  and  B  are  the  interfeding  Points 
given,  or  found,  AB  is  the  Interfedlion  of  the  Plane  they  are  in,  with  the  Pidlure.  (Cor.  3.) 

Let  A  and  B  be  the  Interfering  Points  of  two  Lines,  in  fome  Plane ;  and  C 
the  Center  of  the  Pidture,  whofe  Diftance  is  known. 

Draw  AB,  and  CE  parallel  to  AB,  equal  to  the  Diftance  of  the  Eye  ;  through  C, 
draw  DF  perpendicular  to  A  B ;  make  the  Angle  CEF  equal  to  the  complement 
of  the  inclination  of  the  Plane  to  the  Pidture,  cutiug  DC,  produced,  at  F. 
Through  F  draw  GH,  parallel  to  A B,  which  is  the  Vanifhing  Line  required; 
its  Center  is  F,  and  its  Diltance  is  EF. 

Turn  up  the  Triangle  CEF,  on  CF,  till  EC  be  perpendicular  to  the  PiGure  ; 
then,  E,  is  the  true  Place  of  the  Eye,  and  EC  is  the  Direr  Radial. 

Dem.  Now,  becaufe  DF  is  perpendicular  to  AB  (the  common  Interfedlion)  and  CEF  is  aPlane,  per¬ 
pendicular  to  the  Pifture,  palling  through  D  F,  it  is  perpendicular  to  the  other  Plane f,  for,  it  is  per¬ 
pendicular  to  their  common  Sedfion  ;  therefore,  DF  is  the  Vertical  Line  ot  that  Plane,  (Def.  11.) 

Then  becaufe  C  E  F.  is  the  Complement  of  the  angle  of  Inclination  ofthe^Plane  to  the  Pidture, 
EFD  is'the  real  Anole,  (Cor.  3.  10.  1.  El.)  for,  ECF  is  a  Right  Angle,  by  Conftrudhcm. 

Confequently,  fince  the  Vanifhing  Line  of  any  Plane  is  parallel  to  the  Interfedtion  or  that  Plane, 
fTh  2}  if  a  Plane  be  fuppofed  to  pals  through  the  Eye,  at  E,  parallel  to  the  Original  Mane,  it  is 
inclined  to  the  Picture  in  the  Angle,  EFD;  and  the  Line  GH,  in  which  it  mult  cut  the  Piaure,  is 
the  Vanifhing  Line  of  that  Plane,  (Def.  8.)  for,  the  Seftions  of  parallel  Planes, ^by  another  Plane, 

are  parallel  beeween  themfelves.  —  ,  .  T'p  ■* 

Bur,  EF  is  perpendicular  to  GH;  therefore  F  is  its  Center  (Def.  19.)  and  confequently,  EF  is 
its  Diftance  (Def.  20.)  Alfo,  CF  is  perpendicular  to  GH,(Th.  7.)  for,  it  is  a  Line  drawn  in  e 
Plane  CEF,  front  the  Point  F,  in  which  a  perpendicular  (GH)  to  that  Plane,  cuts  it.  2.  /.  E  . 
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Cor.  Hence  the  Corollary  to  the  1 1  tit  Theorem  Is  manifeft  ;  as  the  Center  of  the 
Picture  is  the  Vanifhing  Point  of  all  Lines  which  are  perpendicular  to  the  Pic¬ 
ture;  fo,  the  Center  of  every  Vanifhing  Line  is  the  Vanifhing  Point,  of  all 
Lines  which  are  perpendicular  to  the  lnterie£tipn  of  any  Plane,  of  which  it  is 
the  Vanilhing  Line,  and  of  all  Lines  parallel  to  them. 

Becaufe,  EF,  producing  the  Center,  (Def.  19.)  is  parallel  toallfuch  Lines. 

It  muff  be  obvious  that  this  Problem  is  univerfal,  and  cannot  poflibly  regard  any  pofition  either  of  the 
Pi&ure,  or  of  the  Original  Plane  to  the  Horizon;  for,  let  them  beany  how  fituated  in  that  refpedf,  every 
thing  remains  the  fame.  But,  ntverthelefs,  in  many  Cafes,  the  pofition  they  have  to  the  Horizon  is  ne- 
ceflary,  in  practice,  to  be  known  ;  feeing  that,  ail  plane  Objedfs,  as  Buildings,  &c.  are  determined  from 
the  pofition  of  their  Planes  to  the  Horizon;  as  well  as  to  the  Pitture;  nor  is  it  poflible  to  determine  any 
thing,  in  refpeft  of  their  Projections  on  the  Picture,  without  the  previous  determination  of  fome  Plane  or 
other  in  relpeft  of  them  duel  the  Pittiire,  and  which  is  belt  done,  by  means  of  a  Plane  perpendicular  to 
the  Picture,  either  horizontal  or  Vertical. 

PROBLEM  II. 


! The  Center  and  Difiance  of  the  Picture  being  given,  and  the  V an  firing  Line  of  fome 
Plane  which  is  inclined  to  the  Picture  ;  to  determine  the  Inclination  of  the  Plane , 
and  to  find  the  Vanifhing  Point  of  Lines  perpendicular  to  that  Plane. 

^  rS*  J4/-  Let  AB  be  the  Vanilhing  Line  given,  and  C  the  Center  of  the  Picture. 

Through  C,  drawDF  perpendicular  to  AB,  indefinite;  draw  CE  perpendicular 
to  DF,  i  e.  parallel  to  AB  ;  make  CE  equal  to  the  Diflance  of  tire  Pi&ure,  and 
draw  FD;  alio,  EF,  perpendicular  to  ED. 

EDC  is  the  angle  of  the  Inclination  of  the  Original  Plane,  to  the  Pitfiure ; 
andF  is  the  Vanilhing  Point,  of  Lines  perpendicular  to  the  Plane. 

Turn  up  the  Triangle  DEF  perpendicular,  alfo  turn  over  the  Plane  X  on  AB. 

Dem.  Becaufe  CE  is  perpendicular  to  the  Pidfure,  and  equal  to  its  Diflance,  EC  is  the  diredt  Radial 
and  h  is  the  Point  of  View  (Def.  15  and  16)  and,  becaule  the  Plane  A£B  pafies  through  the  Eye* 
and  the  Vanifhing  Line  (AB)  it  is  parallel  to  the  Original  Flane,  (Def.  8.)  and  its  Inclination  to  the 
Picture  is  the  fame,  equal  EDC. 

But,  the  Plane  DEF  is  alfo  perpendicular  to  A£B,  and  confequently  to  the  original  Plane; 
therefore,  it  is  the  Vertical  Plane,  (Def.  5.)  and  DF  is  the  Vertical  Line,  (Def.  11.)  which  makes 
equal  Angles  with  them  both  ;  and,  becaufe  it  is  the  Interfedtion  of  a  Plane.cuting  two  parallel  Planes 
perpendicularly;  therefore,  the  Angle  LDF  is  equal  to  the  inclination  of  the  Original  Planes. 

But,  Ef  is  in  the  Veitical  1  lane,  and  it  13  perpendicular  to  EE)  (by  conflrudtion)  coniequently, 

.  .  Ef  is  perpendicular  to  the  Plane  A£B,  and  confequently  it  is  parallel  to  all  Lines  perpendicular  to 

the  Original  Plane ;  and  therefore,  F  is  their  Vanifhing  Point.  (Def.  22.)  Q.  E.  D. 

PROBLEM  III. 


The  Center  and  Diflance  of  the  Pitture  being  given ,  and  the  Vanifhing  Point  of  Lines , 
which  are  perpendicular  to  fome  Plane ,  to  find  the  Vanifhing  Line  of  that  Plane. 

Fig,  E  *s  ^ie  Center  of  the  Picture,  and  F  is  the  Vanifhing  Point  given. 

Join  FC,  and  produce  it;  draw  CE  perpendicular  to  DF,  and  equal  to  the 
Diftance  given  ;  draw  EF,  and  E  D  perpendicular  to  EF,  cuting  FC,  produced, 

at  D;  and  through  D,  draw  A  B  perpendicular  to  DF. 

AB  is  the  Vanifhing  Line  required  ;  which  is  manifeft,  from  the  foregoing. 

PROBLEM  IV. 


The Vanifhing Line  of  a  Plane  being  given,  and  the  V an  f Png  Point  of  the  Inter  feci  ion, 
°J  that  I  lane,  with  another  Plane ,  perpendicular  to  each  other ;  with  the  Center 
and  Dfiance  of  the  I  iliure  ;  to  find  the  V anfijing  Line  of  the  other  Plane. 

Fig.  14;.  .  EveI7  thing  remaining  as  in  the  laft  Figure;  let  A  B  be  the  Vanifhing  Line 

given,  and  A  the  given  Vanifhing  Point. 

Pind  the  Vanifhing  Point,  F,  of  Lines  perpendicular  to  any  Plane,  whofe  Va¬ 
nifhing  Line  is  AB  (by  Proh.  2.)  and  draw  AF  the  Vanifhing  Line  required. 


Dem- 
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and  A  is  tiie  V.nilhing  Point  of  fo!,e  Li  ,e  ^if  K„  S  ?“  |,"P""i;cuUr  thc  o.he  Plane  ; 
nKhing  Line  fought.  _  "*  “»  by  Supp0litl°"  •  confequently,  A  F  is  the  Va- 

I  u;sfir  to  the  p;ar- feeins  *  -X.. 
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The  Vanifhtng  Line  of  a  P  ane  being  given,  and  the  Vanijhing  Point  of  the  common 
Interjection  of  another  Plane  with  that  Plane ,  whofe  Inclination  to  the  former  is 

known  ;  to  determine  the  Vamjbing  Line  of  the  other  Plane  }  the  Center  and  Di fiance 
oj  the  Pidure  being  given .  J 

Let  AF  be  the  given  Vanifhing  Line  ;  and  F  the  given  Vanifliing  Point. 


Find  AB,  the  Vanifhing  Line  of  a  Plane,  to  which,  Lines  whofe  Vanifhing: 
romt  is  L  are  perpendicular  (by  the  third.)  & 

Make  DG  equal  to  DE  (the  Diftarice  of  AB)  and  draw  AG;  alfo  draw  GB, 
making  the  Angle  AGB  equal  to  the  inclination  of  the  two  Planes,  curing  AB 
at  B,  and  draw  BF,  the  Vanifhing  Line  required. 

r>EM  E  theTmngkDEF  be  turned  up  as  before,  and  the  Plane  AGB  be  alfo  turned  over  on  AB 
DG  wid  coincide  with  DE.  Then,  if  the  Plane  AHF  be  turned  over,  on  AF,  AH  will  coincide 
with  AG,  and  AHF  will  be  parallel  to  the  Original  Plane,  whofe  Vanifhing  Line  is  AF  fDef  8  ) 

feeing  it  pafles  through  the  Eye,  E,  and  the  Vanifhing  Line.  v  •  -y 

But,  AGB  is  perpendicular  to  AHF  (9.  7.  El  )  forEF  is  perpendicular  to  AGB;  confequently  the 
Angle  of  inclination  of  any  other  Plane,  with  that  Plane,  may  be  determined  in  the  Plane  AGB  f. 

AGB  1S  tl?e  Angle  given,  of  the  Inclination  of  the  Planes;  wherefore,  if  BIF  be  turned  over 
on  B  r,  till  B  I  coincides  with  BG  ;  then  BIF,  palling  through  EF,  is  alfo  perpendicular  to  AGB  • 
confequently,  it  inclines  to  A  H  F  in  the  Angle  AGB.  * 

But,  Planes  which  produce  the  Vanifhing  Lines  of  two  Original  Planes  are  inclined  to  each  other 
as  the  Originals  ;  and,  their  common  Interfedion  pafles through  the  Eye,  parallel  to  the  common  In¬ 
terfedion  of  the  Original  Planes.  -  _  _  Theo  6 

Wherefore,  EF  is  parallel  to  the  common  Interfedion  of  the  Original  Planes;  confequently,  F  is 
its  Vanifhing  Point,  (Cor.  2.)  for,  it  is  the  Interfedion  of  the  Vanifhing  Lines;  and  BF,  the' 
Line  in  which  BiF  cuts  the  Pidure,  is  the  Vanifhing  Line  fought;  (Def.  8.)  for,  BIF  is  pa’rallel 
to  the  Original  Plane,  and  pafles  through  the  Eye,  at  E.  Q.  E.  D.  r 

N.  B.  If  AGB  was  a  Right  Angle;  then,  AF,  AB,  and  BF,  would  be  the  Vanifhing  Lines  of  a  folid 
Right  Angle;  each  Plane,  of  which,  being  inclined  to  the  Pidure,  refpedively,  as  the  Planes  AG  B, 
AH  F,  and  BIF;  all  which  pafs  through  the  Eye,  at  E. 

The  Center  of  each  Vanifhing  Line  is  where  a  Perpendicular  from  C  cuts  it;  as  D,  K,  and  L, 
(Theo.  7.)  and  DG,  KH,  and  IL  aie  tlieir  Diftances  refpedively;  G,  H  and  I,  are  Confidered  as 
the  Eye  for  each  Vanifhing  Line,  in  the  application  of  them  to  pradice  ;  each  Diftance  being  theHy- 
pothenufe  of  a  right  angled  Triangle  on  CE;  with  CD,  CK,  and  CL,  refpedively.  (Def.  20.) 

Note.  When  the  given  Vanifliing  Line  pafles  through  the  Center  of  the  Pidure,  it  is  the  Vanifhing 
Line  of  a  Plane  perpendicular  to  the  Pidure,  which  alfo  pafles  through  F,  as  DF;  in  which  Caie, 
A  and  D  coincide;  and,  the  Angle  is  made  with  DG,  as  DGA  or  IDGB;  according  to  which  fide 
of  that  Plane  the  other  Plane  inclines. 


Fig.  148. 


f  See  Art.  4. 
Page  42. 
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The  Interfedion  of  any  Plane ,  which  is  perpendicular  to  the  Picture,  being  given,  and 
the  Interjecting  Point  of  the  common  Int  erf  eft  ion  of  that  Plane  with  another  Plane , 
whofe  Inclination  to  it  is  known ,  and ,  the  Angle  which  their  common  Interfeftion 
makes  with  the  Picture ;  to  determine  its  Interjection  and  Inclination  to  the  P ifture . 


Turn  over  the  Plane  Y  out  of  the  way,  it  being  of  no  ufe  in  this  Problem. 

Let  A  B  be  the  Interfeftion  given,  and  A  the  Interfefting  Point. 


Make 
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Make  BAE  equal  the  Angle  which  the  common  Interfeflion  of  the  two  Planes 
makes  with  the  Picture;  and,  at  any  point  (E)  in  AE,  make  a  right  Angle,  AEB. 

Make  BED  equal  to  the  angle  of  Inclination  of  the  two  Pianes,  and  draw  BD 
perpendicular  to  BE,  cutingEl). 

Draw  BG  perpendicular  to  AB;  make  BG  equal  to  BD,  and  draw  AG. 

AG  is  tile  Interfedtion  of  the  inclined  Plane,  with  the  Pidture. 

Turn  uip  the  Pidlure  (X)  on  AB,  perpendicular,  and  the  Triangle  BDE,  on  BE, 
alio  perpendicular  ;  then,  BD  will  coincide  with  BG;  alfo,  turn  over  the  Tri¬ 
angle  AIE  ;  they  will  form  a  folid  Angle,  at  the  Point  E. 

Dem.  B  A  E  is  the  given  Angle,  which  the  common  Interfeclion,  A  E,  makes  with  the  Pi£lure  ;  and, 
the  irtclination  of  the  Plane  AIE  to  AEB  (which  is  perpendicular  to  the  Pi&ure,  cuting  it  in  AB) 
is  BED;  confequentlv,  AG  is  its  Interfedion  wiih  the  Pidlure. 

For,  if  the  Plane  AEl  be  fuppoied  continued;  beyond  the  Picture,  it  will  cut  the  perpendicular 
Plane  in  a  continuation  of  EA,  making  equal  Angles  on  the  other  Side  ;  wherefore,  A  is  the  Inter¬ 
fering  Point  bf  their  common  Interfediion,  and  the  Interfedlion  AG  remains  the  fame. 

Secondly.  From  any  Point  (E)  in  AE,  draw  EC  perpendicular  to  AB,  andCH 
perpendicular  to  AG,  cuting  it  in  H;  make  CF  equal  CH  and  draw  EF. 
CFE  is  the  Angle  of  inclination  of  the  inclined  Plane  to  the  Picture. 

Dem.  For,  If  the  Picture  be  turned  up,  and  the  Plane  AI E,  meeting  it  in  AG;  then  EH  is  the Hypo- 
thenufe  of  a  right  angled  Triangle  CHE,  congruous  with  CFE;  confequently,  thofe  Angles  are  equal. 

But,  CH  and  HE  are  both  perpendicular  to  the  common  Interfeftion  of  the  Plane  AIE  with  the 
Picture,  therefore,  CHE  (equal  CFE)  is  the  Angle  of  its  Inclination  to  the  Picture. 

This  Problem,  is  general;  for,  the  Interfedtion,  AB,  given,  is  not,  necrflanly,  either  horizontal 
or  vertical  ;  nor  is  the  Picture  neceflarily  either,  all  that’s  required  is,  that  the  Plane  be  perpendicular 
to  the  Picture,  whofe  Interfeclion  is  given. 

But  if  it  was  inclined  to  the  Pidlure,  that  inclination  being  known,  and  which  Side  it  inclined  on, 
the  reft  is  determinable;  whereas,  the  given  Interfedlion  being  of  a  Plane  perpendicular  to  the  Pi&ure, 
it  cannot  poffibly  be  mifunderftood  and  applied. 

In  Prob.  5.  SedL  3.  is  fhewn  howto  find  the  Vanifhing  Line  of  a  Plane  which 
is  inclined  to  the  Horizon,  and  to  the  Picture,  when  its  Interfedlion  with  the  Ho¬ 
rizon  is  alfo  inclined  to  the  Pidlure,  as  in  the  lafl  Problem.  The  horizontal  Plane, 
being  confidered,  fimply,  as  a  Plane  perpendicular  to  the  Picture,  the  Problem 
becomes  general,  and  univerlally  applicable  ;  however  that  Plane  or  the  Pidlure  be 
fituated  in  refpedt  of  the  Horizon. 

I  (hall  here,  as  it  is  there  propofed,  give  a  brief  Demonftration  of  that  Problem, 
which  will  now,  I  prefume,  be  better  underftood,  the  foregoing  being  previoufly 
liecefl'ary  ;  and  the  abidance  of  moveable  Planes  will  render  it  far  more  intelligible.  - 
Let  the  Picture  be  turned  up  perpendicular,  and  the  Plane  Y  perpendicular  to  it; 
alfo,  turn  over  the  Plane  V,  till  FB  coincides  with  EB  ;  and  W  being  turned 
over,  AE  will  coincide  with  AE ,  &c. 

The  Planes  being  thus  conllrudled,  let  the  former  be  alfo  placed  as  was  diredted. 

Then,  if  the  Original  Plane,  Z,  be  horizontal,  Y,  i.e.  AEB  being  parallel  to  it,  is  the  Horizonta 
Plane;  or,  Z  being  confidered,  fimply,  as  a  Plane  perpendicular  to  the  Picture,  Y  is  its  Vanifhing 
Plane  ;  for  AB  the  Vanifhing  Line,  produced  by  it,  palfes  through  C,  the  Center  of  the  Pidture(Th 4  ) 
^  he  Piane  W  pafies  through  the  Eye,  parallel  to  AGE,  and  therefore  produces  its  Vanifhing  Line, 
A  G  ;  and,  EB  being  parallel  to  E  B,  aifo,  the  Angle  BEG  being  equal  to  B  E  G,  EG  is  parallel  to  EG; 
and  confequently,  G  is  the  Vanifhing  Point  of  EG  (Def.  22.)  alfo,  EA  being  parallel  te  EA,  A  is  the 
V anilhing  Point  of  E  A.  Wherefore,  fince  A  and  G  are  the  Vanifhing  Points  of  two  Lines  in  the  Plane, 
EA,  and  EG,  conl'equently,  AG  is  the  Vanifhing  Line  of  the  Plane  thofe  Lines  are  in.  (Theo.  10.) 

Alfo,  becaul'e  E  is  the  Eye,  and  E  A,  EG,  are  parallel  to  EA  and  EG,  refpe&ively;  therefore,  the 
Plane  AEG  is  parallel  to  AEG  (7.  7.  El.)  and  it  palfes  through  the  Eye,  at  E;  therefore,  AG  is  the 
Vanifhing  Line  of  the  Plane.  (Def.  8.) 

Now,  if  the  Plane  \ ,  be  turned  on  BG  into  the  Plane  of  the  Pidlure,  on  either  Side,  BF  being 
equal  to  BE ,  and  the  Angle  BEG  equal  BEG;  confequently,  the  Point  G  is  the  fame,  however  the 
Plane  y  be  fituated  to  the  Pidlure,  in  its  revolution  on  BG-,  therefore,  the  Vanifhing  Point  G ,  is  truly 
al'certained  ;  and  confequently,  the  Vanifhing  Line  AG-,  being  parallel  to  the  Interfedlion  AG  of  the 
Original  Plane,  alfo  Z?  G  to  B  G.  (Theo.  2.) 

f  or,  the  Original  Planes,  being  fituated  any  where  on  the  other  fide  of  the  Pidlure,  being  parallel, 
refpedtively,  to  their  prefent  Situation,  their  Vanifhing  Lines  are  the  fame,  (Theo.  2.) 
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PROBLEM  VII. 


The  Inclination  of  a  Line  to  the  Picture  being  given ,  and  the  Angle  of  inclination  of  any 

Plane  that  Line  is  in ,  to  the  Picture ;  to  determine  the  inclination  of  the  Line ,  to 

the  Interjection  of  the  Plane  it  is  in ,  with  the  Picture. 

Let  AB  be  the  given  Line  (in  the  Plane  AEB)  inclined  to  the  Pi&ure  in  a  Fig.  150* 
given  Angle. 

Make  ABD  equal  to  the  Angle  known,  and,  from  any  Point  in  AB,  draw  AC 
perpendicular  to  BD  ;  make  the  Angle  CAD  equal  to  the  Complement  of  the  in-' 
clination  of  the  Plane  to  the  Pi&ure,  and  ADC,  is  the  real  Angle; 

On  AB  defcribe  a  Semicircle  ;  and,  with  the  Radius  AD,  defcribe  the  Ark  DE, 
cuting  the  other  at  E ;  i.  e.  make  AE  equal  AD;  draw  EB,  aud  ABE  is  the 
Angle  required. 

Draw  AE  and  produce  it ;  make  EF  equal  to  CD,  and  draw  BF. 


Dem.  Turn  up  the  Triangle  ADC,  on  AC,  and  ACB,  on  AB,  till  AD  coincides  with  AE  ;  then, 
turn  up  the  Plane  X,  till  BC  coincides  with  BF. 

Now,  X  being  confidered  as  the  Plane  of  the  Pifture,  and  ACB  as  a  Plane  palling  through  the  Line 
AB  perpendicular  to  the  Pifture,  ABC  is  the  angle  of  its  inclination  to  the  Pifture,  given.  But, 
ADC  is  the  inclination  of  the  Plane  it  is  in,  to  the  Pidfure,  and  EB  is  the  Interfedfion of  that  Plane 
with  the  Pifture;  confequently,  ABE  is  the  inclination  of  the  given  Line,  A  B,  to  the  Interfe&ion,  E  B. 

From  the fe  Problems  icmuituc  ub .  iuuj,  iitat  nie  puiicion  ot  the  Fixture,  to  the 
Horizon,  is  of  no  confequence  in  the  Theory  of  Perfpedive  ;  but  is  very  much  fo 
in  common  Pra&ice ;  becaufe,  all  perpendicular  Lines,  in  Obje&s,  are  parallel  to 
the  Pi£ure,  being  vertical ;  and  horizontal  Lines  are  eafily  determined,  whether 
perpendicular  or  inclined,  their  inclination  being  known.  To  an  inclined  Pi&ure, 
their  inclination  is  the  Angle  they  make  with  their  Seats,  on  the  Pi&ure. 

N  B  The  Vanilhing  Line  or  Interfeaion  of  fome  Plane  in  the  Objeft,  muft  be  given,  to  determine 
others  if  neceflary;  for  which  end,  the  Center  and  Diftance  of  the  Pi&ure  are  abfolutely  neceflary. 
The  Vanifhing  Line  of  horizontal  Planes,  being  perpendicular  to  the  Piaure,  is  therefore  firft  deter¬ 
mined,  and  the  Interfeaion  of  the  Ground  Plane ;  which  of  all  other  are  fitteft.  Without  them  there 
would  be  <*rcat  diffic-lty  in  proceeding.  For  want  of  that  conftderation,  the  work  of  Dr.  Brook  I  ay  lor 
js  almoft  ufelefs  to  a  Praaitioner  ;  he  not  giving,  properly,  one  fpecimen,  how  to  find  the  reprefen- 
tation  of  a  Line,  from  its  known  length,  fttuation,  and  place,  in  refpea  of  the  Piaure  ;  but  only,  by 
means  of  the  Interfeaing  Points  of  other  Lines,  and  drawing  Vifual  Rays,  from  the  Eye  to  the  Ori¬ 
ginal  Points,  in  their  true  places,  which  is  not  praaical  in  many  cafes ;  or,  to  determine  the  Figure 
from  fome  Line  given  in  it,  on  the  Piaure ;  fo  that,  the  Student  knows  not  how  or  where  to  begin  the 
procefs,  from  the  geometrical  proportions  of  the  Objea,  and  its  known  or  determined  place  and  por¬ 
tion  to  the  Piaure,  and  to  the  Horizon. 

E  X  A  M  P  L  E  I. 


To  find  the  reprefentatidn  of  a  right  angled  Parallelopiped \  whofe  Sides  are  known, 
fituatedat  fome  diftance  jrom  the  Picture ;  whofe  Faces  are  all  inclined  to  the  Picture , 

the  inclination  of  one  being  determined,  and  the  inclination  of  one  Side  in  that  llace’ 

to  the  Picture.  The  Center  and  Diftance  of  the  Picture,  with  the  Seat ,  and  diftance 
of  the  near  eft  Angle  of  the  ObjeCt,  to  the  Picture ,  being  given . 

Let  C  be  the  Center  of  the  Pi&ure,  and  S  the  given  Seat  of  the  hither  Angle.  Plate 

Find  a,  the  reprefentation  of  that  Angle.  (Prob.  6.  Se&.  4-)  Through  C,  draw 
DF  at  plealure,  and  CE,  perpendicular  to  DF  j  make  CE  equal  to  the  Dif-  S  5 

tance  of  the  Picture,  and  the  angle  CED  equal  to  the  Complement  of  the  given 

Angle  of  inclination  of  a  Face  to  the  Pifture.  .  t  .u-.  Fire 

Through  D,  draw  AB  perpendicular  to  DF  (the  Van.lh.ng  Line  of  that  lace, 

Prob  t  )Sand!  perpendicular  to  DE  draw  EF;  F  is  the  V4n.5r.ng  Pornt  of  Lines 

^he^reprefcnta^on^/that'Face  whofe  Vanilhing  Line  is  AB,  D  isitsCen. 

ter  and  DE  its  Diftance.  (Prob.  21.)  asfollows. 

Produce  FD ;  make  DG  equal  to  DE,  and  draw  GH  parallel  to  AB. 

'  .  3  R 


Make 
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Plate  Make  the  Angle  HGA  equal  to  the  inclination  of  the  given  Line  to  the  Inter- 

XXXVIII.  fe<^on°f  rhat  F^e,  whofe  Vanifhing  Line  is  AB  (Prob.  7.)  and,  make  AGB  a 
*  right  Angle  ;  A  and  B  are  the  Vanifhing  Points  of  its  Sides;  and,  F  being  the 
.Vanishing  Point  of  Lines  perpendicular  to  that  Face,  AF,  and  BF  are  the  Va¬ 
nifhing  Lines  of  the  other  Faces ;  as  it  is  manifeft  by  Problem  4 

Draw  a  A,  a  B,  and  aF,  the  indefinite  Reprefentations  of  three  Sides,  forming 
the  hither  Angle  ;  how  to  proportion  them,  I  (hall  (hew,  as  follows. 

The  meafures  of  thofe  Sides  are  known,  and  the  diftance  of  the  Angle  a,  from 
thePidure;  which  was  found  by  its  given  Seat,  S,  and  its  Diftance  S a. 

Now,  A,  B,  a,nd  F,  are  the  Vanifhing  Points  of  the  Sides  of  the  Objed,  any 
one  of  which  may  be  in  the  fame  Plane  with  SC  (Ax.  6.)  wherefore,  ACS  is  ths 
Vanifhing  Line  of  fuch  a  Plane.  (Theo.  10.) 

Make  ab  to  reprefent  a  Line  in  proportion  to  that  which  S^reprefents,  as  the 
Original  of  a  b  is  to  the  diftance  of  the  Angle  a  (Prob.  10.)  thus. 

Make  C£  equal  to  CE,  and  perpendicular  to  AC;  draw  A E,  and  produce  it  j 
tnake  EM,  to  £N,  in  the  ratio  of  the  Side,  to  the  diftance  of  the  Angle  a;  join 
MN,  draw  EJ  parallel  to  MN,  and  draw  SJ,  curing  a  A  at  b;  fo  fhall  ab  repre¬ 
fent  a  Side  of  the  Objed,  whole  length  and  inclination  to  the  Pidure  was  given. 

Draw  bB  and  bF ;  and,  by  means  of  the  Radials  AG  and  GB,  make  ad,  or  be, 
to  reprefent  a  Line,  in  proportion  to  the  Original  of  ab,  as  one  Side  of  that  Face 
is  to  the  other  (Prob.  10.)  viz.  as  G I  to  GK  ;  and  draw  A  d  (through  c)  and  d  F. 

The  Far'*  whnfe  Inclination  was  given,  being  cevnoleated  ;  find  e  or 

g,  fo,  that  de,  or  bg,  lhall  reprefent  the  proportion  of  the  other  given  Side,  by 
means  of  ab,  or  ad,  as  before;  the  Center  and  Diftance  of  either  Vanifhing  Line 
being  determined,  (by  Prob.  t.)  as  S,  the  Center  of  B  F,  by  a  Perpendicular  frbtri 
C  (Th.  4.)  and  SO  the  Diftance,  in  AS  produced;  making  BO  equal  BG,  and 
joining  OF,  BO  and  OF  are  the  Radials  of  the  Sides  in  that  Fdce,  fbnfting  A 
right  Angle  BOF,  at  the  Eye. 

Make  OP  to  OQ  in  the  ratio  of  the  Originals  of  ad  to  de ;  draw  PQ  and  OR 
parallel  to  PQ.  Draw  a R  which  will  cut  d  F  at  e 3  and,  through  e,  draw  B.f, 
curing  aF  at  f;  andlaftly,  draw  fA,  curing  bF  at  g*  which  compleats  the  Paral- 
lelopiped,  a  b  d  f,  required. 

For,  becaufe  of  the  Vanifhing  Points  A,  B,  and  F,  the  Sides  ab,  ad,  and  af,  form  a  f«lid  Right 
Angle,  at  a;  AGB,  ATF,  and  BOF  being  Right  Angles,  whichbad,  baf,  and  daf  reprefent,  refpec- 
iivelyj  and  the  other  Sides  vanifh  in  thofe  Points,  refpe&ively ;  asdeandde,  &c.  which  reprefent 
Parallels^to  ab,  af,,  &c,  (Cor.  to  Th.  3.)  Therefore  bdf  reprefents  a  right  angled  Parallelopiped, 
whofe  proportion  was  known,  and  pofition  to  the  Picture  determined. 

ac,  ae,  and  ag,  reprefent  Diagonals,  in  each  Face,  refpe&ively,  which  are  in  proportion  to  the  Sides, 
as  IK,  PQ_and  TV,  refpeftively,  to  G I  and  GK,  OP  and  OQ,  TX  andTY,  refpetSlively. 

The  Parallelopiped,  bdf,  is  truly  determined,  according  to  its  pofition  given,  in  refpeft  of  the  Pidure, 
its  place  in  refpeft  of  the  Eye,  and  its  proportion  in  refpeft  of  its  Diftance ;  no  regard  being  had  to  its 
pofition  refpeding  the  Horizon.  Wherefore  it  is  obvious,  that,  to  determine  its  Pofition,  in  that  refped, 
the  horizontal  Vanifhing  Line  is  efibntially  neceftary,  and  the  Vanifhing  Lines  of  its  Faces  are  deter- 
Jhined  in  refped  of  their  pofition  to  the  Horizon,  as  well  as  to  the  Pia&re,  as  fhall  be  exemplified  in  the  next. 

EXAM  P  L  i  II. 


*To  reprefent  an  Odlaedron*,  perfpediively ,  ftuated  on  a  Plane  inclined  to  the  Horizon,  and 
to  the  P  itture ;  the  angle  of  Inclination  to  the  Horizon ,  being  given,  and  the  Angle  'which 
its  InterfeBion  with  horizontal  Planes,  makes  •with  the  Picture  ’,  together  with  the 
Seat  of  the  Objeft  on  the  inclined  Plane ;  and,  its  Jituation  in  refpett  of  thf  Piolure. 

Fig.  I  C2.  ABC  (No;  2.)  be  the  Seat  of  that  Face  on  which  the  Objeft  refts;  on  the  plane  Z,  which  . is  irr— 

No  o  ^‘n ,  che  Horizon  an  the  Angle  Xj  DF  is  its  Interfedion  with  a  horizontal  Plane,  and  DFG  the 
n§  e  tiiat  Interfedion  makes  with  the  Pidure  ;  FG  is  the  Interfedion  of  the  Picture  with  the  hori¬ 
zontal  Plaqe.  T  he  Station  Point  is  S,  the  Diftance  is  S  G,  and  SE  the  Height  of  the  Eye. 

*  An  Odaedron  is  a  regular  Solid,  one  of  the  five  Platonic  Bodies,  having  eight  Faces,  which  are 
qua ,  equilateral  Triangles;  ibout  whiclr Solid,  if  a  Sphere  was  circumfcribed.  every  Angie  of  the 
Solid  would  be  in  the  Surface  of  the  Sphere.  ;  .  , 

\rn  T  V  ^ts  geometrical  Conftrudionis  neceftary  to  be  underftood,  before  it  be  poffiblc  to  deferibe  itperfpedively. 

Its  geometrical  Plan,  on  the  Plane'on  which  it  refts,  is  a  regular  Hexagon,  A EBFCD  (No.  1.)  ABC  is 
the  face,  on  which  it  refts.  DEF  is  the  upper  Face,  EAD,  EBF,  and  FCD  are  inclined  Faces, 
n  A andvBF  G,  below,  out  of  fightr;  IG  HC  is  its  geometricaPElevatiori,  or  Se&ion 
ug  ,  lhcwmg  the  Inclination  of  its  Faces^to  each  other;  viz.  the  Angle  GIK  eoual  1GH. 
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Thfefe  preliminaries  being  determined,  let  AB  be  the  Interfe&ion  of  the  hori¬ 
zontal  Plane,  or  Ground  Line ;  and,  at  the  height  of  the  Eye  (SE,  No.  2  )  draw 
the  Horizontal  Line,  D  F,  parallel  to  AB  ;  let  C  be  the  Center  of  the  Pi&ure. 

■  Draw  CE  perpendicular,  eqtial  to  the  Diftance  of  the  Pi&ure;  and  find  the  Va- 
niftnng  Point,  D,  of  the  inclination  given.  (Prob.  2.  Se£t.  3.)  Make  DEF  a  right 
Angle,  and  through  F%draw  FG  perpendicular  to  DF.  FG  is  the  Vanifliing  Line 
of  a  Plane,  to  which,  Lines  vanifliing  in  D  are  perpendicular.  (Prob  3.) 

Make  F E  equal  EF,  and  the  Angle  F  EG  equal  X,  (No,  2.)  and  draw  DG,  the 
V&nhhmg  Line  of  the  inclined  Plane,  (as  by  Prob.  5.  Se£L  3 .V  indefinite. 

Produce  EC,  curing  AB  at  S  ;  make  SB  equal  GF  (No.  2.)  draw  BD,  the  inde¬ 
finite  Beprefeptation  of  DF,  (No.  2.)  and  find  the  Points  a  aifd  b ,  reprefenting 
a  and  b,  in  which,  BA  and  C  A  (No.  2.)  cut  DF.  (Prob.  8.)  ,  ^ 

Find  the  Center  (C)  and  Diftance  of  the  Vanifliing  Line  DK  (Prob.  1.)  make 
CE1  (in  C C  p  rod  uceciV  equal  tprits  Diftance,  and  draw  DEJ. 

Make  the  Angle  DEH  equal  BaD  (No.  2.)  His  the  Vanifliing  Point  of  AB(No.  2.) 

Make  the  Angles  HE4!  and  lE'K  each  of  6c?  Degrees  ;  H,  I,  and  K  are  the  Va- 
nifliing  Points,  of  the  Sides  of  the  two  Faces  ABC  and  DEF  (No.  1.)  i  e.  of  AB, 

A  C,  and  BG*  (No.  2.)  and  ctmfequentiy  of  the  Sides  of  the  oppofite  Face, 

Find  the  reprefeiitarion  of  that  Face,,  abc  (Prob.  18)  having  obtained  the 
Poin  ts,  <7,  by  and  c  (reprefenting  a,  b,  and  D,  No.  2.)  by  means  of  the  Interfec- 
tion  AB?  rtiaking  DE‘,  eqiadl  D  E ;  or,  by  the  Interledtion  B  J,  ofthe  Face,  abc. 

Find  the  Vanifliing  Lin:e  HM.  of  the  corttio«i™i«  common  Interfec- 

tion,  with  that  found  is  ab,  and  its  Vanifliing  Point  H.  (by  Prob.  5.)  Its  Inclii 
nation  is  the  acute  Angle  GIK  (No.  1.)  determined  by  a  perpendicular  from  E; 
and  I G  being  made  equal  IC ;  which  Angle  is  70  Degrees. 

Find  the  Center  (O)  and  Diftance  (OE+)  of  the  Vanifliing  Line  HM,  (Prob.  1*) 

Draw  E4H,  and  find  the  Vanifliing  Points  P  and  Q ;  as  I  and  K,  above  ;  01  make 
equilateral  Triangles,  X  and  Y,  at  the  Lye  (E4)  and  produce  their  Sides  to  the  4  ' 

Vanilhin^  Line  H  M,  cuting  it  at  P  and  Q. 

'  Through  a  and  b,  draw  Q  a^  and  Pb,  cutingat  d;  giving  abd  for  that  Face. 

The  Point  d  is  m  the  upper  Face,  and  the  Sides  of  oppofite  Faces  are  parallel, 
refpe&ively,  two  and  two  *  therefore,  draw  dl,  anddK;  and  P  c,  curing  d  K  at 
e;  draw  eH  and  join  ae,  which  compleats  the  Figure. 

•  ft  '  .  ■  ■  .  .  ’ ;  ,  i  •  -  -  *  .  1*  ,  •  •  *  •  a 

tf.B  .  This  Figure  ‘having  eight  Faces,  two  and  two  of  which  are  parallel,  there  are  confequently  (if 
•  KOhe  are  parallel  td  the  Pidure)  four  Vanifliing  Lines;  but  here  are  only  two  required,  DL,  and  HM; 
a  third  will  pafs  through  t  and  P,  and  the  fourth  through  K  and  Q,  which,  being  produced,  would 

ineet  in  the  Vamflnng  Point  ctFae.  '  -v  ’  ^  .a  i 

It  may  be  obferved,  that  the  three  Sides  of  efich  Face,  vamfh  in  its  refpeawe  Vamflnng  Line, 

(Theo.  10.)  and  the  Vanishing  Point-of  the  common  Interfedion,  of  any  two  Faces,  is  the  interac¬ 
tion  of  the  Vanifliing  Lines  of thoft  Faces,  (Cor1.  2.  Theo.  6.)  as  H,  of  ab  and  ef,  the'  interferon 
of  the  Vanifhing  Lines  DL  and  HM .3  and  K,  of  DK  and  QK,  the  Vanifliing  Point  of  d e,  and  be. 

The  next  Figure  exhibits  two  of  the  fame  Objects,  on  a  level  Plane  (or  any  Fig.  143, 
Plane  perpendicular  to  the  Picture)  fituate  alike  to  the  Pidture,  but  011  different 
fides  of  the  Station  Line  ;  the  Sides,  in  both,  have  confequently  the  fame  Vanifti, 
ing  Points;  and,  theiy  Faces  have  the  fame  Vanilhing  Lines,  refpeaively.- 


AB  is  the  Vanilhing  Line  of  the  Faces  Which  are  perpendicular  to  the  Picture, 
and  C  its  Center ;  a  g  is  the  Interfeftion  of  one  ©f  thofe  Faces.  The  Angle  a,  of 
6ne  Obiea,  touches  the  Phfture,  the  other  is  at  fome  diftance  beyond  it. 

FG  being  the  Vanifhing  Line  6f  a  Plane  perpendicular  to  the  Common  Interfec- 
tion  ab,  and  FE  (equal  EF)  its  Diftance;'  the  Angle  FEG  is  made  equal  to 
that  of  a  diagonal  Plane  With  the  Faces,  (equal  HIC,  r.)  w#,  55- Degiees. 
A  G  is  the  Vanifliing  Line  of  the  diagonal  Plane  abed,,  which  is  a  Square.  . 
v  The  Vanifliing  Points,  A,  H,  and  B,  of  the  Sides  a  b,  af,  andbf,  or  e  &  bemg 
found  (as  above)  and  EK  drawn,  perpendicular  to  EG,  curing  G  F,  produced,  an 
K,  the  whole  is  determined.  B^K  and  G  H  mterfedtat  I,  the  am  mg  _om  . 
ebanddf;  andBG,  KH,  and  I  A,  being  produced,  would  meet  in  the  Vamlh- 

i&g  Point  of  a  e  and  f  c.  7  ^ 
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AB,  A  I,  BG,  and  GI,  are  the  Vanifliing  Lines  of  the  Faces ;  and  AG,  BI,  and 
KL  of  the  three  Diagonal  Planes.  The  reft  the  Figure  defcribes. 

The  Vanifliing  Lines  of  the  Faces  produce,  by  their  Interfe&ions,  the  Vanifliing 
Points  of  every  Side  of  the  Figure,  viz.  fix.  A,  B,  G,  H,  I,  and,  if  BG  and  I A 
were  produced,  they  will  meet  in  the  Vanifliing  Point  of  ae  and  fc. 

Thcfe  Examples  are  fufficient,  for  finding  the  Vanifliing  Lines,  and  applying  them  to  ufe,  in  pro- 
jefting  Figures  in  inclined  Planes,  in  fuch  Objefts.  I  do  not  intend  to  lead  the  Reader  through  all  the 
Mazes,  attending  the  proje&ion  of  the  Dodecaedron  and  Icofaedron,  becaufe  I  know  no  end  it  can 
anfwer  to  any  Perfon;  fuch  Obje£b  never  coming  in  the  courfe  of  their  feveral  Studies.  But,  if  any 
Perfon  be  inclined  to  amufe  himlelf  with  them,  he  may  find  Rules  in  this  Se&ion  and  the  5th.  for  his 
purpofe,  in  every  pofition  he  can  devife.  As  they  require  a  geometrical  conftruftion,  previous  to  the 
projedting  them  perfpeftively,  I  recommend  the  Reader,  who  has  curiofity,  to  the  Work  of  Mr.  Hamilton  j 
or,  to  the  ingenious  Mr.  Highmore,  they  being  foreign  to  my  Plan. 

EXAMPLE  III. 

How  to  reprefent  a  piece  of  regular  Fortification ,  in  PerfpeEtive, 

The  foregoing  Examples  are  calculated  more  for  Leflons  than  real  ufe ;  in  this, 
the  knowledge  and  application  of  inclined  Planes  will  be  found  necelfary. 

In  Fortification  or  military  Architecture,  as  the  Walls  of  the  Poligons  and  other 
Outworks  are  all  £To„-;,rr,n.  and  mnftly  to  each  other,  it  fee  ms  to 

be  the  fiteft  Subjett  of  any  I  know.  Indeed,  the  vertical  Planes  of  other  Buildings 
are,  frequently,  as  much  inclined  to  the  Picture,  but,  their  pofition  to  the  Horizon 
familiarizes  them,  on  a  vertical  Picture  ;  and  yet,  in  reality,  there  is  no  difference, 
in  Theory,  and  very  little  in  Practice. 

The  figure,  and  pofition  of  the  Poligon  (No.  1.)  to  the  Picture  being  determined, 
find  the  perfpeCtive  Plan  of  its  Seat  on  the  Ground  Plane  (SeCt.  5.)  Then,  BC 
being  the  Ground  Line,  and  A  the  interfering  Point  of  one  Line  in  the  Face  X, 
find  the  InterfeCtion  (AD)  of  that  Plane  (Prob.  6.)  (V  is  a  feCtion  of  the  Wall, 
fhewing  its  inclination  to  the  Horizon)  alfo,  F  being  the  Vanifliing  Point  of  ab, 
draw  FG  parallel  to  AD;  FG  is  the  Vanifliing  Line  of  that  Face  (Th.  2.)  S  is 
its  Center,  £  S  its  Diftance,  and  ESC  the  inclination  of  the  Plane  X,  to  the  PiCture. 

Now,  a  b  is  determined,  and  if  the  inclination  of  the  Sides  a  c  and  b  d,  to.  the  ho¬ 
rizontal  Lines,  a  b  and  c  d,  which  are  parallel,  be  known,  their  Vanifhing  Points 
are  determinable  (Prob.  4.  SeCt.  3.) 

Produce  SC,  and  make  SE1  equal  SE.  Draw  FE\  and  make  the  Angles 
FE*G  and  FET,  equal  refpedively,  to  the  known  Angles,  producing  the  Va¬ 
nifliing  Point  G,  of  ac;  and,  if  E1 1  be  produced  till  it  meets  FG,  it  will  give  the 
Vanifliing  Point  of  bd  j  which  does  not  fall  within  the  compafs  of  the  Picture,  yet, 
by  means  of  ET,  b  d  may  be  drawn,  by  Prob.  13. 

Then,^J  being  the  diftance  of  the  Vanifhing  Point  G,  draw  Ja  to  the  Interfec- 
tion  AD,  cuting  it  at  a\  make  a b  equal  to  the  length  of  the  Side  ae,  and  draw 
5J,  which  determines  the  Angle  e  j  and  eF  gives  the  Angle  d,  bd  being  drawn 
indefinite.  Or,  if  the  Interfering  Points,  D  and  b  be  obtained,  by  making 
AK  equal  to  the  perpendicular  height  of  ae,  (as  at  V)  and  drawing  K-D  paral¬ 
lel  to  AB,  the  reft  is unnecefl'ary. 

By  the  fame  means,  any  other  Face  (as  Y)  may  be  obtained,  and  continued 
around.  If  the  inclination  of  the  Faces,  X  and  Y,  to  each  other  be  known, 
the  Vanifhing  Line  GH  is  determined,  by  Problem  5;  or,  H,  the  Vanifhing 
Point  of  ah,  being  found,  draw  G  H  ;  by  which,  the  Face  Y  is  deferibed ;  as  X, 
by  means  of  the  Vanifhing  Line  FG. 

The  method  ufed  by  the  old  Authors,  for  delineating  fuch  an  Objer,  is,  by 
forming  a  perfperive  Plan  of  the  whole  on  the  Ground,  and  drawing  perpendicu¬ 
lars  from  the  Seats  of  the  interior  Angles,  as  c  d,  &c. 

1  'w  ■  •'  rf  ■  •  .  j  •  /  i  ,  ■  ;  ; 
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Of  the  INCLINED  PICTURE. 

I  prefume,  the  Reader  will,  ere  now,  be  fully  convinced  of  the  university  of 
'the  Principles  on  which  the  Theory  of  Perfpedtive  is  founded;  and,  that  it  is  the 
fame  thing,  whether  the  original  Plane  or  the  Pi  dure  be  inclined,  or  both,  in 
refpedt  of  the  Horizon  ;  feeing,  it  is  the  pofition  of  the  original  Planes  and  Lines  to 
the  Pidture,  only,  that  is  confidered,  in  projedting  them. 

In  Example  ift.  If  the  Parallelepiped,  being  right  angled,  had  any  of  its  Faces 
parallel  to  the  Pidture  ;  or,  if  they  were  parallel  to  the  Horizon,  and  the  Pidture 
vertical;  or,  which  is  the  lame  thing,  if  any  of  its  Faces  are  perpendicular  to 
the  Pidture ;  then,  the  Sides  which  are  perpendicular  to  them,  are  parallel  to  the 
Pidture,  and  confequently,  have  parallel  -reprefentations  (Theo.  9.)  But,  the 
Pidture  being  inclined  to  the  Horizon,  whilft  fome  Face  of  the  Objedt  is  parallel 
to  it,  the  Sides  may  then  be  all  inclined  to  the  Pidture ;  and,  the  perpendicular 
Lines,  when  the  Pidture  is  vertical,  are  parallel  to  it,  and  have  no  Vanifhing 
Point ;  but,  when  the  Pidture  is  inclined  to  the  Horizon,  they  are,  confequently, 
inclined  to  the  Pidture,  and  vanifh  either  upwards  or  downwards,  according  as  the 
Pidture  is  inclined,  towards  the  top  or  bottom  of  the  Objedt ;  of  which  I  fhall 
give  fome  Examples. 


EXAMPLE  IV. 

How  to  reprefent ,  an  upright  Objedt,  on  an  inclined  Pidture. 


Let  A  B  be  an  objedt  perpendicular  to  the  Horizon,  and  let  DF  be  a  Sedtion  of 
■the  Pidture,  inclined  towards  the  top  of  the  Objedt ;  E  is  the  Eye  of  a  Spedtator, 

EC,  perpendicular  to  the  Pidture,  produces  its  Center  and  meafures  its  Diftance  ; 

ED,  parallel  to  the  Horizon,  determines  the  Horizontal  Line,  and  EF,  being 
perpendicular,  that  is  parallel  to  AB,  determines  the  Vanifhing  Point  (F)  of 
Lines  perpendicular  to  the  Horizon  (Prob.  2.) 

Let  the  Pidture  be  prepared  accordingly,  drawing  the  Horizontal  Line  as  ufual, 
and  the  Vertical  Line,  at  right  Angles,  cuting  it  at  D. 

Take  DC  and  CF  in  proportion  to  CE  the  Diftance  taken  (as  in  No.  1.) 

In  this  Cafe,  it  is  obvious,  that  the  Center  of  the  Pidture,  is  below  the  Hori¬ 
zontal  Line  ;  as,  if  the  Pidture  inclined  'towards  B,  it  would  be  above  it,  at  S 
(No.  1.)  but,  feeing  that  the  Vertical  Plane  is  perpendicular  to  the  Pidture,  its 
•Center  is  always  in  the  Vertical  Line  (D  F.) 

At  No.  3,  is  (hewn  the  pofition  which  the  Objedt  has  to  the  Pidture  (ab)  late¬ 
rally ;  which  Inclination  being  known,  find  the  Vanifhing  Points,  H,  and  I,  of 
horizontal  Lines  in  the  Objedt  (Prob.  2.  and  4.  Sedt.  3.)  DE  (equal  DE)  is  the 
Diftance  of  the  Vanifhing  Line  ;  proceed,  in  every  refpedt,  as  in  Example,  ift. 

F,  being  the  Vanifhing  Point  of  Lines  perpendicular  to  the  Horizon,  and,  H  and 
I,  the  Vanifhing  Points,  of  horizontal  Lines  in  the  Objedt,  at  right  angles  with 
each  other  ;  the  Objedt  being  right  angled;  confequently,  HF  and  IF,  are  the 
-  Vanifhing  Lines  of  the  upright  Planes  in  the  Objedt  (Prob.  4.) 


The  Seat  (*)  of  any  Angle  (the  nearefl  to  the  Pidture  is  the  molt  convenient) 
being  determined  ;  or,  the  interfedting  Point  (A)  of  AB  (No.  3.)  draw  AB,  the 
Interfedtion  of  any  Plane  that  Line  is  irrf\  Find  a ,  the  reprefentation  ot  the 
Angle  A ,  its  diftance  from  the  interfedting  Point  (a  A)  being  known.  (Pr.  6,  or  7. 
Sedt.  a.)  or  by  its  diftance,  sd,  (equal  AS )  from  its  Seat,  i.  e.  from  the  Pidture. 

By  means  of  the  Interfedtion,  A  B,  of  the  upper  Plane  of  the  crofs  Arms,  is  got 
a,  b ,  &c.  the  real  meafures  being  applied  on  A  B,  as  ufual ;  or,  on  AL,  the  In¬ 
terfedtion  of  the  upright  Plane  (parallel  to  IF,  Th.  2.)  in  which  is  the  fame  line, 
ab;  on  which  Interfedtion  is  alfo  applied  the  meafures  of  height  (Ab,  ac,  &c.)  and 
projedted  by  means  of  the  Point  Q,  the  Diftance  cf  the  Vanifhing  Point  of  thole 
.Lines;  or,  the  interfedting  Points,  K,  J ,  and  L,  may  be  found,  thus. 
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A  being  determined  (by  its  height  above  the  Eye,  the  Seat  of  Ar  (No.  qft)  and 
diftance  from  its  Seat,  with  the  inclination  of  the  Line  it  is  in,  to  the  "Picture 
(dac)  or  to  its  Seat)  draw  Ab  through  A,  perpendicular  to  HI;  make  A  a, 
Ac,  and  cb,  in  the  ratio  of  Ab,  bd,  and  dB  ;  as  CE,  to  CE,  No.  i  ;  draw  aK,  cj’ 
and  bL,  parallel  to  HI,  cuting  the  In'terfe&ion  AL,  at  K,  ],  and  L;  from 
which,  draw  lines  to  the  Vanifhing  Point  I,  and  through  a,  b,  &c.  to  F,  cuting 
them  at/,  d,  h,  &c.  From/  and  through  b,  d,  &c.  draw  to  H. 

bind  the  Center  and  Diftance  of  the  Vanifhing  Line  HF,  and  the  place  of  the 
Eye  at  O  (Prob.  i;)  make  CM,  and  ON,  in  the  ratio  Ad  to  At  (No.  3.)  draw 
OP  parallel  to  NM;  and,  through  d,  draw  Pr,  and  compleat  the  End  ek ,  by 
means  of  the  Vanifhing  Point  R  (in  IF)  of  a  diagonal  of  a  Square.  ’ 

The  reft  is  obvious,  from  inflection  of  the  Figure. 

No.  4.  is  the  fame  Objea  on  a  vertical  Piftme,  whofe  Diftance  is  ED.  (No.  1.) 

Here,  C  is  the  Center  of  the  Pi&ure,  anfwering  to  D  (No.  2.)  AB  is  the  Inter¬ 
feron  of  the  upper  Plane  of  the  Crofs ;  and,  AD  and  BE  of  the  upright  paces. 

I  he  Intel  feeling  Point  of  every  horizontal  Line  is  geometrically  determined; 
the  Interiedbons  of  the  Planes  cuting  each  other  in  the  Interiedliug  Points, 
A,  B,  D,  and  E,  and  the  reft  are  fet  oft  geometrically  from  them  ;  or  the  Lines  are 
determined,  and  proportioned,  otherwile,  as  ufual. 


No.  5.  exhibits  the  fame  Object,  when  the  Pifture  is  inclined  towards  its  bot¬ 
tom,  (as  GH,  No.  1 .)  its  Center  ic  at  S7  above  the  Object,  as  in  No.  2,  it  is  below. 

SE  is  the  Diftance  of  the  Picture ;  and,  if  the  Angle  SED  be  made  equal  to 
SED  (No.  i.)  the  Horizontal  Line  DI  is  determined;  alfo,  EF,  perpendicular 
toDE,  cuts  the  Vertical  Line,  DF,  at  F,  the  Vanifhing  Point  of  perpendicular 
Lines,  in  the  Objea.  ’  ''  rr 

In  this  Example,  the  Giound  Line  (GH)  may  be  ufed,  conveniently  •  whole 
diftance  from  the  Horizontal,  k  DB,  not  EK  (Nq.  i.)  i.  e.  it  is  in  proportion 
to  the  Diftance  of  the  Picture,  ES.  r  F 

A  B  is  the  Interfedion  of  the  Plane  of  the  crofs  Arms,  in  which  the  Interfd&no- 
Points,  A  and  B,  &c.  may  be  determined,  as  in  No.  2.  and,  BF  is  the  Interfec* 
tion  of  a  vertical  Plane  of  the  Objea.  The  reft  it  is  needlefs  to  particularize  ;  tfte 
Vanifhing  Points  of  horizontal  Lines  being  determined  as  ufual;  obferving,’ that 
the  Diftance  of  the  Horizontal  Line  is  not  the  Diftance  of  the  Pnfture,  as  in  a  ver¬ 
tical  Pi&ure  ;  feeing  that,  horizontal  Planes  are  not  perpendicular,  to  the  Pi&ure 
the  Picture  being  inclined  to  the  Horizon.  Wherefore  ED,  in  both  Piaures,  is 
the  Diftance  of  the  horizontal  Vaniftiing  Line  ;  being  confidered,  in  every  refpea 
as  an  inclined  Plane,  in  refpea  of  a  vertical  Piaure.  ’ 


In  thefe  Examp.es  may  bn  fecn  the  umverfality,  and  the  fuperiority  of  Brook  Taylor’s  Principles  to  all 
other  ;  by  which  is  fhewn  (in  this  lafl  Seaion)  that  any  Plane  Objea,  whatever,  may  be  projected,  from 
the  known  pofition  of  one  i  lane  to  another,  in  the  Objea,  and  the  proportion  of  the  Lines  in  thofe 
Planes,  together  with  their  pofition  to  each  other  ;  without  regarding  their  pofition  to  any  other 
Plane  whatever,  except  the  P.<3ure.  Whereas,  by  the  Old  Authors,  it  was  almoft  impoffrble  to  pro- 

hebrS'ah  -r  ^  "‘w  utm°ftd;fficuI,T>  by  the  Seat  of  each  Angle  on  the  GroundPp.]ane,  and  its 
W  nh  ,  b7  w2  f°?  er0meanLd  laborious  procefs ;  by  which  was  obtained  the  feveral  Angles,  and 
joinec  y  Lght  Lines  ;  without  \  anifliing  Points,  of  which  they  had  not  the  leaft  conception  in 

o?yproduciTrth em  £T  f  “J  ^  ^  ^  Poin*  **  had 

ot  pioducing  them.  Having  .found  the  two  extremes  of  an  inclined  Line,  then,  drawing  the  Line  and 

fixed^^rf  U,  r°lthe  ^°riZ0Ii5  they,  f<bUnd  lts  Vanlfll’ng  Point  (properly  called  accidental)  which  is  now 

an  pi"  Ve °  Hi 'tT'T  ^  T  °f  LbeS  t0  ^Wur  e'  and  diredts  the  cirtain.  pofition 

n  place  of  e«.ch  Line  on  the  Piaure,  indefinite.  And,  by  means  of  Vifual  Ravs  drawn  on  the  Pic¬ 
ture,  certain  portions  are  cut  off  (truly  mathematical^  whirb  renrpfpnr  f't  ■  •  i  u 
the  Eye,  in  the  true  Point  of  View.  V  ^  Vh  dl  RPreknt  the  Originals,  as  they  appear  to 
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An  introductory  Preface,  concerning  Light  and  Sh 


ade. 


N  the  foregoing  Work  is  contained  the  foil  knowledge  and  praftice  of  linear 
cr  pect  t  vc ;  the  laft  Book  containing  Rules,  neceffary  for  the  projeflion  of 
any  regular  °ojea,  almort,  whatever;  with  Examples,  varying  the  applica- 

lerted  fthAlRU  eS’  lreqpe“d-V’  fs  occafl™  requires-  The  linear  part  beingPpro- 
J  fled,  Iry  li.e  Rules  there  preferred,  will  convey  a  juft  Idea  of  the 

figure  o.  the  Object,  and  tile  proportion  of  its  parts  to  each  other  (the  Eye  beintr 
in  c  e  true  omt  ol  View.)  Nevcrthelefs,  there  requires  fomewhat  more  to  be  done 
m  order  to  give  an  appearance  of  Mirny,  and  (receding  of  one  part  behind  aid 
othei  ,  which  moeed  is  effected,  in  lome  meafure,  bv  their  perl'peflive  propo-- 
tions ;  and  perfected,  by  a  juft  gradation  of  Light  and  Shade,  properlv  dift'ributed 

to  each  part  of  the  Objeft ;  and  which,  with  the  projection  of  Shadows,  &c.  is 
tae  Subject  of  this  fourth  Book, 

It  muff  not  be  expeded  that  I  fhould  define  what  Light  is,  having  already  given 
.my  Opinion  on  that.  Subjed  (Sed.  i.  Book  i.)  yet,  k  may  be  prone?  to  give  fome 
general  Idea  of  what  is  underffood  and  meant  by  Light,  as  it  is  ufed  by  Artiffs  in 
general,  in  the  application  of  it  to  a  Pidure, 


LIGHT,  in  that  refped,  means  nothing  more  than  the  bright  parts  of  Objeds ; 
which  differs  greatly  in  degree,  according  as  their  Surfaces  are  fituatedin  refped  ®F 
iome  luminous  Body  ;  which  is  effeded  either,  di redly,  from  the  Luminary,  or 
yrefleded,  from  fome  illumined  Objed. 

SHADE  is  a  privation  of  Light,  the  dark  parts  of  Objeds;  occafioned  either 
*by  the  Objed  itfelf,  on  thofe  parts  which  are  not  towards  the  luminous  Body,  or, 
by  fome  other  opake  Subftance,  interpofed  between  the  luminous  Body  and  the 
Objed  ;  depriving  it,  either  wholly  or  partly,  of  Light. 

To  give  or  preferibe  Rules,  ablolutely,  for  perfeding  a  Pidure,  in  refped  of 
'Light  and  Shade,  is  as  impoffible  as  in  refped  of  Colour  ;  yet,  by  adhering  to  Rea¬ 
son,  and  carefully  obferving  Nature,  we  may  arrive  at  a  tolerable  degree  of  per- 
fedion.  In  the  firff  place,  it  is  neceffary  to  conffder  how  the  Objed  isfuppofed  to 
be  fftuated  to  the  luminous  Body,  from  which  it  is  to  receive  the  Effed. 

It  has  been  almoff:  a  general  Rule,  amongft  Artifts,  to  fuppole  Light  to  flow 
from  the  left  hand  to  the  right;  but  that  is  entirely  arbitrary,  and  can  have  no 
foundation  in  the  nature  of  things,  ’  but  merely  an  habitual  cuffom;  it  is,  however, 
proper  to  imagine  it  to  flow  from  one  hand  or  the  other ;  for,  to  fuppole  the 
Luminary,  or  luminous  Body,  diredly  oppofed,  either  on  this  or  on  the  other  fide 
of  the  Objed,  can  never  produce  a  pleafing  effed  ;  feeing  that,  in  the  firff:  cafe,  it 
.is  almoff:  wholly  illumined,  in  the  other,  it  is  wholly  deprived  of  Light;  an  agree- 
.able  mixture  of  both,  judicioufly  difpofed,  is  what  contrails  one  Objed,  or  part 
•  of  an  Objed  from  the  other,  and  renders  the  whole  agreeable  to  the  Eye,  as  a 
, : pleafing  imitation  of  Nature. 
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TlateXL.  There  is,  moreover,  an  inconveniency  arifing  from  the  cuftom  of  Shading 
Pidures,  on  the  left  hand,  generally,  feeing  they  cannot  fait  both  fides  of  a  Room"; 
for,  being  placed,  in  that  relped,  properly,  adds  greatly  to  the  effed  of  the  Piece. 

Let  it  be  carefully  obferved,  that,  that  part  of  an  Objed,  to  which  any  lumi¬ 
nous  Body  is  moll  diredly  oppofed,  will  be -the  brighteft;  but,  when,  from  the 
lituation  of  the  Eye,  it  is  much  contraded,  or  forefhorted,  it  may  appear  as  dark, 
or  perhaps  darker  than  .other  parts,  on  which,  the  Light  is  not  fo  dired. 

Fig.  1.  For  Example.  Let  Z  be  the  Flan  or  Bafe  of  fome  prifmatic  Objed,  and  AB, 
&c.  Rays  of  Light,  falling  thereon.  Becaufe  thofe  Rays  fall  more  perpendicularly 
on  the  Face  BC,  than  on  BD,  chat  Face  is,  confequently,  more  illumined  than 
BD,  and  BD  than  DF,  whilft  F  G  is  wholly  deprived  of  Light;  and  G  H,  being 
farther  removed  from  the  Light,  will  be  darker  than  FG,  from  the  effed  of 
Light  (imply,  or  dired.  Now,  if  a  Spectator  be  fo  fituated,  at  E,  that  the 
Face  BC,  which  is  moft  illumined,  is  much  contraded,  it  may  in  fome  filiations 
of  the  Objed  to  the  Light,  appear  darker  than  BD,  which  is  more  oppofite  to  the 
Eye  ;  whereas,  if  the  Station  be  at  E,  where  both  appear  equally  contraded,  the 
Face  BC  will  appear  the  brighteft;  but,  if  the  Light  was  in  the  diredion  of  £B 
they  would  be,  and  alfo  appear  equally  bright,  without  diflindion. 

Any  diredion  to  the  Rays  of  Light  may  be  given,  at  difcretion,  as  AB;  and, 
by  drawing  others,  parallel  to  AB,  it  is  eafy  to  know  which  Face  fhould  be  the 
brighteft,  and  which  the  next,  &c.  but  to  determine  in  what  degree,  pofttively, 
is  not  poflible  ;  a  careful  obfervatlon  of  Nature  is  the  belt  criterion  by  which 
to  judge  of  that ;  and,  even  in  that  cafe,  it  is  not  eafy  to  determine,  without  ex¬ 
perience  and  found  judgment. 

After  the  fame  manner,  the  inclination  of  the  Rays  of  Light  to  the  Horizon, 
being  taken  into  consideration,  may  be  determined,  whether  horizontal  Faces  of 
Objeds,  below  the  Eye,  or  inclined  Faces,  are  more  illumined  than  the  vertical. 
As  Light  flows  from  above,  the  whole  Hemifphere  being  illumined  (when  the 
Luminary  itfdlf  is  not  much  elevated),  the  horizontal  faces  of  Objeds,  or  fuch 
as  are  much  inclined,  .are,  generally,  the  brighteft  ;  provided  they  are  oppofite  to 
that  quarter  from  which  the  principal  Light  flows.  Notwithstanding  it  is  ufual 
to  Shade  the  Roofs  of  Buildings,  Pediments,  &c.  more  than  the  vertical  Planes, 
it  can  only  be  from  a  l'uppofirion  of  their  being  of  darker  materials,  as  Lead, 
Slate,  &c.  for,  if  they  were  compofed  or  the  fame,  that  is,  if  they  are  of  one 
uniform  Colour  (and  otherwife,  no  pofitive  determination  can  be  made,  in  re  Sped 
of  Light,  from  obl'ervation)  inclined  Planes,  will  be  brighter  than  either  vertical 
.or  horizontal,  being,  generally,  more  oppofed  to  the  Light, 

In  refped  of  curved  Surfaces,  from  the  effed  of  Light,  Amply  or  diredly,  being 
convex,  thole  parts  which  are  moft  towards  the  luminous  Body,  are  the  brighteft ; 
and  confequently,  thofe  which  are  fartheft  removed  from  the  Light  will  (without 
refledion)  be  the  darkeft.  On  concave  Surfaces,  the  effed  is  reverfe. 

Fig.  2.  Gn  cylindrical  Surfaces,  as  Columns,  Freight  Mouldings,  &c.  the  Light  is 
•  always  parallel  to  the  fides,  or  edges  of  the  Mouldings;  the  greateft  Light  being 
on  that  .part  which  is  moft  perpendicularly  oppofed  to  the  luminous  Body  (as  AB) 
Irom  which  .it  gradates  regularly,  on  each  fide  ;  confequently,  that  fide  which  is 
fartheft  from  the  Light  will  be  the  darkeft,  fuppofing  the  Luminary  to  be  fituated 
.on  this  fide  of  the  Objed,  on  either  hand.  But,  it  it  be  fuppoied  fituate  on  the 
other  fide,  the  Edge,  AB,  towards  the  luminous  Body,  will  be  the  brighteft; 
and  it  will  be  gradated  from  that  Edge,  not  to  the  other,  as  in  No.  2.  (which 
has  not  the  appearance  of  an  entire  Column  or  Cylinder,  but  of  a  Segment,  cut 
oft  parallel  to  its  Axe)  hut,  it  will  be  darkeft  fb  mew  hat  from  the  other  Edge 
(as  No.  3,)  not  owing  to  refledion  from  other  Objeds,  but  from  the  luminous 
Boey,  being  on  the -other  Side;  which,  as  it  is  more  or  lefs  dired,  will  occafion 
the  darkeft  part  to  be  .more  or  lefs  removed  from  the  middle. 
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Convex  fpherical  Surfaces  are  brighteft  oil  that  part  to  which  the  luminous 
Body  is  perpendicular,  from  which  it  gradates  every  way  equally  ;  infenfiblv 
varying,  to  the  extremes,  provided  no  other  Objedt  interfered,  to  refleft  Light. 

If  a  Hemifphere,  or  lefler  Segment,  be  properly  (haded,  it  will  reprefent  equally 
as  well  a  con'cave  as  a  convex  Surface,  by  fuppofing  the  Light  on  one  fide  or  on 
the  other;  that  is,  when  the  Eye  is  fo  fituated  as  to  fee  the  whole  circumference 
of  its  Bafe,  or  nearly  ;  as  Fig.  3. 

Refpedling  {freight  mouldings,  which  are  compofed  wholly  of  Planes  and  cy¬ 
lindrical  Surfaces,  their  different  fituations,  towards  the  flow  of  Light,  occafion 
variety  of  Shades.  As  for  example  ;  the  Cima-redla  (compofed  of  a  convex  and  a 
concave  cylindrical  Surface)  in  its  proper  pofition,  in  a  Cornice,  &c.  has  two 
ftrong  Shades  and  one  Light,  in  the  middle  ;  whereas  the  very  fame  Moulding, 
reverfed,  as  for  a  Bafe,  has  two  Lights,  and  one  Shade,  in  the  middle,  with  a 
faint  one  at  each  Edge.  The  Cima-reverfa,  in  its  proper  pofition,  hastwo  Lights 
and  one  ftrong  Shade,  in  the  middle  ;  the  fame  Moulding  reverfed,  has  two  faint 
Shades  and  one  Light,  iti  the  middle. 

-  Figure  4  is  the  Profile  of  a  Cornice  ;  fuppofe  the  Light  to  flow  in  the  direc¬ 
tion  AB,  at  difcretion.  It  is  eafy  to  determine,  what  parts  of  the  Cornice  will 
be  light,  and  which  (haded.  For,  drawing  feveral  Lines,  touching  the  projec- 
tures  and  prominances,  parallel  to  AB,  it  is  obvious  that  the  edge  a,  obftrudling 
the  Light,  muft.neceffarily  occafion  a  ftrong  Shade,  below;  which  gradually  dies 
away  into  the  Light,  at  b,  in  the  middle,  where  the  Rays  fall  oblique  on  it, 
and  where,  the  prominance  or  fweli  of  the  convex  part  occafions  another  Shade* 
at  c ;  begining  faint,  and  gradually  (Lengthening,  reverfely. 

The  fame  reafoning  accounts  for  the  Shade  in  the  middle  of  the  Cima-reverfa. 

The  great  procedure  of  the  Corona,  (X)  throws  all  below  in  Shade,  which  gives 
great  expreflion  and  Force  to  the  whole,,  making  the  upper  part  appear  to  ftahd  oft; 
from  the  Canvas  or  Paper.  The  whole,  below,  being  immerfed  in  Shade,  would 
be  totally  loft  to  fight, .  was  it  not,  in  fome  degree,  illumined  by  reflection  ;  on 
which  I  (hall  fpeak  in  its  place  ;  let  it  fuffice,  here,  to  obferve,.  that  the  effects 
arealmoft  wholly  reverfed,  and  but  faintly  expreffed.  . 

Let  No.  2.  reprefent  the  upper  Mouldings  reverfed,  for  a  Bafe  Moulding. 

Here  it  is  obvious,  that  the  Rays,  falling  on  it  in  the  fame  dire&ion,  illumines 
the  whole;  infomuch  that,  no  part  can  be  laid,  with  propriety,  to  be  in  Shaded 
neverthelefs,  the  parts  a,  b ,  &c.  which  are  mod  diredly  oppofed,  will  be  brighter 
than  the  other,  which  are  faintly  (haded,  as  the  Surface  falls  off. 

I  (hall  juft  make  an  obfe'rvation  on  the  prevalent  Cuftom  of  (hading  Mould¬ 
ings,  in  archite&ural  Defigus,  as  ftrongly  illumined  by  the  Sun;  which  eiitne  y 

deftroys  their  proper  effecft.  + 

Suppofe  AB  (No.  3.)  to  reprefent  a  Ray  from  the  Sun.  It  is  obvious,  that  all  fr0.  3; 

the  part,  from  B  to  b, will  be  in  Shade;  and,  being  a  Shadow,  projeftfd  by  the 
upper  edge  (BG)  ftrongly  defined  by  a  Right  Line  (be)  has  not  a  veiy  agreeable 
effeft  The  Shade,  below,  is  alfo  more  fudden  and  hard. 

Now,  ifby  means  of  Light  and  Shade,  it  is  intended  to  give  an  Idea  ^Mouldings, 

I  would  afk,  ferioufiy,  which  has  the  mod  natural  appearance  and  efteft.  Suppole 
the  Profile  cut  off, .or  covered;  would  any  Pcrfon conceive  w  at  t  is  °u  ‘nS  1 
intended  to  reprefent?  But,  where  is  the  neceffity  to  fuppofe the Sun  tc Hhm  o 
them?  as  there  are  ftrong  Shades  when  .t  does  not }  nor  ale  ‘hey  intended  as 
Piftures,  but  Defigns,  which  ought  to  exhibit  what  is  intended,  m  the  molt 

Pf  If  myTp^n^might  be  allowed  to  have  any  wei  ght,  '^“morFexprefTwe3 
Seaion  Ihewing  the  inf.de  of  a  Building,  w0“ld ”orbe  “fmLl 

by  means  of  penumbral,  inftead  of  ftrong  edgy  Shades,  which  are  by  ■> 

natural,  in  fuch  Cafes.  Nay,  fo  fond  are  fome  AM s .  of  that  w 

frequently  fee  a  ftrong  right  line  of  Light  introduced  into  a  Settion 
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Plate  XL.  through  an  opening  at  the  Top  (AB)  as  ftrongly  defined  on  the  part  at  C,  wh; 

Fig.  c.  nearly  horizontal  (where  it  is  abfolutely  impoffible  for  Light  to  come)  as  ell  I 

b'*)‘  where,  at  D;  where,  an  elliptical  figure  of  the  opening  would,  only,  be  defcribeci - 
the  concave  Cylinder,  below,  being  fhaded  without  any  edge  at  all.  \ 

Similar  to  this  are  the  forced  and  unnatural  EfFe&s,  which  may  frequently,  be. 
feen,  in  Prints  and  Paintings,  of  a  ftrong  Light  being  introduced,  ftriking  in  ai 
Right  Line,  from  the  upper  edge  of  the  Cornice,  acrofs  the  Side  of  a  Room,  as> 
if  it  was  open  at  the  top.  Alfo,  on  exterior  ObjeCts,  a  ftrong  diagonal  Shade  fre¬ 
quently  erodes  a  Building,  without  the  leaft  apparent  Caufe  for  fuch  an  Effect. 

,  .  '  ,  1  ' ;  "J  f  *  !  f 

•  ; «  '  j  .  :  J  '  ■ 

There  is  (to  me)  another  great  impropriety  ;  which,  though  it  does  not  come 
immediately  within  my  cognizance,  I  (hall  beg  leave  juft  to  mention  ;  which  is,  the 
introducing  Landfcape,  and  fome  appearance  of  PerfpeCtive,  in  a  geometrical 
Defign.  I  am  well  allured  that  it  need  but  be  pointed  out,  to  convince  any  fen- 
fible  Perfon  of  its  inconfiftency,  as  a  Picture  ;  exhibiting  a  geometrical  Elevation 
of  a  Building,  placed  upright  in  a  Garden,  &c.  where  every  thing  elfe  appears  real. 

When  I  lee  a  number  of  Drawings,  geometrical  Elevations  of  Buildings,  at  an 
Exhibition,  vying  with  each  other,  which  lhall  make  the  heft  figure,  as  a;  Pic¬ 
ture,  more  than  as  a  Defign  (for  which,  the  Architect  is  obliged  to  fome  Land¬ 
fcape  Painter,  frequently)  I  am  apt  to  imagine  myfelf  in  Vauxhall  Gardens, 
where,  the  luxuries  of  Art  eclipfe  the  beauties  of  Nature  ;  and-,  inftead  of  a 
Garden,  wc,  m  reality,  find  ourfelves  in  fome  fpacious  Building  ;  the  feverai 

Walks  and  Avenues  of  which,  refembhng  Galleries  of  communication  to  various, 
detached  Appartments. 


s  E  C  T  I  O  N  IL 


The  Theory  of  SHADOWS,  projeaed  by  the  Sim, 


IN  treating  on  Shadows,  it  is  neceflary,  firff,  to  confide*  the  Situation,  Diftance* 
and  Magnitude  of  the  luminous  Body,  by  which  the  Shadows  are  projeaed. 
Secondly,  the  Situation  of  the  Objea  tp  the  Luminary,  gnd,  of  the  Lines  bounding 
Planes,  &c.  whofe  Shadows  are  to  be  projeaed;  their  Pofition  in  refpea  of  fome 
other  Plane,  on  which  the  Shadow  is  to  be  projeaed  ;  and  laftly,  the  Pofition  of 
the  Luminary,  in  refpea  of  the  Picture. 

The  Sun,  which  is  the  grand  fountain  of  Light,  being  placed  in  the  wide  Ex- 
panfe,  difpenfes  its  Light,  equally,  all  around,  and  illumines  a  concave  Sphere,  as 
far  as  its  influence  extends  ;  which  differs,  in  degree  of  Splendor,  according  to  the 
Diftance  from  the  luminous  Body.  If  an  opake  Body  be  interpofed,  that  Body  is 
illumined  on  its  Surface  towards  the  Sun ;  and  confequently,  muft  deprive  fome 
part  of  the  Expanfe  of  Light  j  and,  if  another  opake  Body  intervene,  the  Shade,  or 
Shadow  of  one,  is  thrown  upon,  or  projected  on  the  other. 

A  SHADOW,  therefore,  is  the  outline  projection  of  one  ObjeCt  on  another. 
Plane  or  other  Superficies,  in  Right  Lines,  from  fome  luminous  Body  to  the. 
lane  of  Project  ion  ;  i.e.  the  Plane  op  which  the  Shadow  is  projected. 

.  Rays  of  Light  is  to  be  underftood  Right  Lines,  from  the  Luminary,  palL 
mg  by  the  extremes  of  an  Objeft,  and  projecting  its  Shadow. 

Fig.  6.  To  illuftrate  what  has  been  advanced,  fuppofe  the  Body,  a  Globe,  at  S,  to  re- 
prelent  the  Sun,  and  CD  a  portion  of  a  concave  Sphere,  illumined  by  its  Light  j 
et  L  e  luppofed  an  opake  Body,  illumined  on  the  Surface  towards  the  Sun. 

7  Now, 


Se6t.  II. 


0/  F  SHADOWS. 


Fig* 


■  ^ow’  if  th;s.  opake  Bpdy  be. alia  a  Globe,  reprefenting  the  Earth  or  any  other 
Planet,;  the  ,p  toig,  m  proportion  to  it,  immenlely  great,  the  Space  deprived 
of  Light,  i}\  the  Expank,  will  form  a  Cone  ;  "as  ACB. 

If  a  Plane,  op  Any  other  opake  Surface,  be  placed  at  FG,  within  the  extent 
pf  the  Cone,,  it  will  receive,  thereon,  the  Shadow  of  the  opake  Body,  at  H  ;  which 
Piojedljon,  if  the  Plane  be  dire#  to  the  Sun,  will  be  a  Circle;  but,  if  the  Plane 
be  inclined,  as  DL,  it  will  form  an  RUipfis,  at  I.  Thefe  Projections,  or  Sha¬ 
dows,  are  lefs  than  the  QbjeCt ;  btcaufe  the  luminous  Body  is  greater.  But  if 
the  luminous  Body  be  equal  to  the  Gbjeft,  or  at  an  infinite  Diftance  ;  the  Shadow, 
on  the  dire#  Plane,  will  be  equal  to  the  ObjeCt,  in  diameter,  and  may  be  con- 
fidered  as  its  orthographic  Projection. 

Hence  it  is  evident,  that,  trom  the  magnitude  of  the  Sun  in  proportion  to  the 
Earth,  the  Rays  of  Light,  from  its  extremes  to  the  Earth,  are  converging ;  but, 
wheu  its  immenfe  Diftance  is  confidered,  they  are,  to  all  fenfe,  parallel.  Then, 

Peeing  that  the  largeft  ObjeCt,  on  the  Earth,  can  fcarce  be  faid  to  bear  any  propor* 

-tioii  to  the  whole,  we  may  confider  them  as  being  perfectly  parallel. 

Next,  the  Altitude  of  the  Luminary  is  to  be  confidered,  fo  as  to  give  the  heft 
and  moft  pleating  effeCt  to  the  Picture  ;  this  is  generally  at  the  difcretion  of  the 
Artift.  It  may,  to  fome,  be  neceflary  to  explain  what  is  meant  by  its  Altitude* 

Let  the  Semicircle  AFB  be  fuppTed  an  Arch  in  the  Heavens,  in  which  is  the 
Sun’s  apparent  diurnal  motion  ;>  and  let  E  be  the  Earth,  fuppofed  at  reft. 

If  the  Sun  be  at  C,  the  Ark  CB  is  the  meafure  of  ire  Altitude  ;  and,  the  Angle 
CEB  is  the  Angle  of  Elevation  ;  ED,  being  confidered  as  the  Horizon,  and  CE 
the  direction  of  the  Rays  of  Light.  If  it  be  at  D,  then,  DEB  is  the  Angle  of  the 
Inclination  of  the  Rays  of  Light  to  the  plorizon,  and  the  ark  DB  the  mealure  of  its 
Altitude  ;  but,  when  its  place  is  atF,  in  the  middle  of  the  Arch  (90  Degrees,  each 
way,  from  A  and  B)  its  Rays  have,  then,  no  Inclination  to  the  Horizon,  AB  ; 
and  confequently,  a  perpendicular  Line,  GE,  will  project  no  Shadow. 

This  can  onlyhappen  tothofe  parts  which  lie  between  the  Tropics  5  for  although, 
at  the  Equinoxes,  the  Sun  appears  to  defcribe  a  Semicircle,  at  all  parts  of  the  Earth* 
yet,  according  to  the  diftance  from  the  Equator,  the  Plane  of  its  apparent  motion  is 
more  or  lefs  inclined  to  the  Horizon  of  the  place;  confequently,  its  Altitude,  when, 
m  the  Meridian  of  any  place,  is  more  or  leis  elevated  above  the  Horizon,  from  the 
Equator  to  the  Poles,  where  it  defcribes  an  entire  Circle,  around  the  Horizon, 
bayiug  no  Elevation,  or  Meridian. 

Laftly;  the  Angle  of  Inclination  which  a  vertical  Plane,  puffing  through  the 
center  of  the  Luminary,  makes  with  the  Picture,  is  neceffary  to  be  known,  when 
it  is  not  in  the  Plane  of  the  Picture. 

,  Now,  although  the  Rays  of  Lightf  proceeding  from  the  Sun,  are  parallel  amongft 
themfelves,  in  refpeCt  of  the  Earth,  yet,  their  inclination  to  its  Surface  varies  infinitely. 

Suppoie  a  Globe  illumined  by  the  Sun,  at  S,  whole  Center  only  is  confidered  N.  Fig.  g# 

*  In  projecting  Shadows  by  the  Sun,  in  order  to  defcribe  the  true  Contour,  or  outline  of  the  Shadow,  it  is 
neceflary  to  confider  it  as  a  luminous  Point,  only,  at  an  infinite  Diftance  ;  for,  if  its  magnitude  be  taken 
into  confederation  (fince  every  part  of  its  Surface  emits  Lighf)  the  Shadow  of  a  Point,  would  always  be, 
in  proportion  to  the  Sun,  as  the  diftance  of  the  fame  Point,  from  the  Plane  of  Projection,  is  to  its  dif- 
tance  from  thp  Sun.  Let  S  be  the  Sun,  and  A,  a  Point  whofe  Shadow  is  projected,  on  the  Plane  X.  Fig. 

Now,  the  whole  extent  of  the  Shadow  of  the  Point  A  is  a  Circle,  whofe  Diameter  is  ab  ;  foi,  fince  it 
is  obvious,  that  every  part  of  the  Sun  muft  emit  Light;  confequently,  a  Ray  of  Light  emited  from  a, 
and  pacing  through  the  Point  A,  will  project  its  Shadow  to  a\  and  a  Ray  from  b  will  project  the  fame 
Point  to  b,  &c.  while  the  Center  (S)  only,  being  confidered,  will  project  it  to  B,  which  is  the  center 
bf  the  Shade,  and  its  real  Shadow.  For  (fuppofing  the  Point  to  have  fubflance)  every  other  part  of  the 
Shadow,  is  mi  re  languid,  the  farther  it  is  from  the  Center,  B;  confequently,  at  its  extremes,  it  cannot 
be  diftinguiftaed  from  the  furrounding  Light ;  feeing.that,  every  Point,  in  the  Sun  s  ur  ace,  emits  ig  t. 
Wherefore,  fince  the  Triangles,  aAb,  a hb,  are  limilar,  it  will  confequently  be,  as,  Aa  is  to  fla,  to 

is  a b  to  a  lx  that  is,  as  A  B  to  AS.  (6.  6.  El.)  , 

H^nce,  it  is  eafy  to  account  for  the  Penumbra  of  Shadows  ;  which,  at  a  diftance,  appear  1  in  )  - 
fined,  but  on  approaching  near,  we  find  it  otherwife ;  infomnch  that,  except  where  tie  ines,  111  a^y 
Objeft  Qccafiomng  the  Shade,  cut  the  Surface  on  .which  the  Shadow  is  projected,  we  cannot  trace  a  im 
at  all ;  and,  the  farther  the  Shadow  is  from  that  Point,  the  more  penumbral  it  becomes  ;  that  is,  the 
diftindlly  defined ;  till,  at  a  csnfiderablc  diftance,  it  becomes  infenfibly  mixed  with  the  Light.  _ 
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Plate  XL, 

Fig.  8. 


Fig.  9. 


Fig*  ii. 


THEORY  OF  SHADOWS. 

Let  AB  be  the  Horizon  of  the  part  at  D,  to  which,  the  Sun  is  directly  oppofite. 
The  Ray  SC  is  perpendicular  to  the  Horizon,  AB;  and  confequently,  a  perpendi¬ 
cular  Line,  as  CD,  to  the  Horizon  of  that  place,  can  have  no  Shadow,  but  will 
be  projected  towards  the  Center*  But,  if  any  other  Tangent,  as  EF,  be  drawn; 
the  dired  Ray  SC,  to  the  Globe,  is  inclined  to  it,  in  the  Angle  SDE,  and 
therefore,  Lines  perpendicular  to  EF  will  project  Shadows.  As  CE  to  D* 

To  illuftrate  this  more  clearly  ;  fuppofe  the  Plane  AB,  horizontal,  a  portion  of 
the  Earth’s  Surface,  to  which  the  Rays  are  inclined,  and  SE  the  direction  of  a  Ray 
of  Light.  The  Angle  of  Inclination,  to  the  Plane  A  B,  isSED;  and,  the  length 

of  the  Shadow  of  the  Perpendicular  CD,  is  DE.  .  _  . 

Hence  it  is  manifeft,  that  the  Shadow  of  a  Right  Line*  on  a  Plane,  is  always  a 
Right  Line  (1.  7.  El.)  for  it  is  projeded  by  a  Plane  of  Shade ,  occasioned  by  the 
Line;  asCED,  which  cuts  another  Plane,  whofe  common  Sedion  is  the  Shadow, 
And,  it  is  evident,  that,  the  greater  the  angle  of  Elevation  is,  the  fhorter  is  the 
Shadow;  for,  FC  projeds  the  fame  Point,  C,  to  G;  confequently,  being  ele¬ 
vated  perpendicularly  over  C,  the  Line  CD  will  projed  no  Shadow. 

In  projeding  Shadows  by  the  Sun,  there  are  three  Cases  to  be  confidered,  Of 
fituations  of  the  Luminary  ;  viz.  it  muft  be  either  on  this  fide,  or  on  the  other  fide, 

or  in  the  Plane  of  thePidure.  . 

In  order  to  determine  the  Shadows  of  Objeds,  delineated  on  the  Pidure hav¬ 
ing  firfl  confidered  and  determined  01*  tK@  fimntinn  and  altitude  of  the  Luminary, 
the  next  thing  requifite,  if  the  luminous  Body,  or  Point  (for  it  is  always  con¬ 
fidered  as  fuch)  be  not  in  the  Pidure,  is  to  find  the  Vanifhing  Point  of  the  Rays 
of  Light ;  but'  when  it  is  in  the  Plane  of  the  Pidure,  the  Rays  are  parallel  onthe 
Pidure,  and  confequently  they  have  no  Vanifhing  Point;  the  Angle  of  Elevation 
is,  then,  only  neceffary  to  be  confidered. 

Let  FGHI  be  the  Pidure,  and  EC  the  Diftance  of  the  Pidure.  Alfo,  let  SE 

be  fuppofed  a  Ray  of  Light. 

Imagine  a  Plane  (ESB)  to  pafs  through  the  Luminary,  and  through  the  Eye, 
at  E,  cuting  the  Pidure  in  FG;  in  which  Line,  whether  the  Sun  be  on  this,  or 
on  the  other  fide  of  the  Pidure,  as  at  S,  its  apparent,  or  tranfprojeded  place  muft 
neceflfarily  be ;  as  at  F  or  G. 

For,  being  on  the  other  fide,  at  S  (fuppofed  at  an  immenfe  Diftance)  and  being 
in  the  Plane  ESB,  confequently  ES  is  in  that  Plane,  and  will  cut  the  Pidure  in 
their  common  Interfedion  (FG)  at  F.  Wherefore,  F  reprefents  the  Sun  on  the 
Pidure,  and  is,  confequently,  the  Vanifhing  Point  of  the  Rays  of  Light. 

When  the  Sun  is  on  this  fide,  at  S',  or  S\  being  Fill  in  the  fame  Plane, 
produced,  confequently  S'*  or  S’E,  being  produced,  will  alfo  cut  the  Pidure  in 
FG,  as  at  G ;  and,  becaufe  all  the  Rays  are  parallel  amongft  themfelves,  and  all 
Lines  which  are  parallel  have  the  fame  Vanifhing  Point,  confequently,  G  is  their 
Vanifhing  Point.  (Def.  22.)  for  S\G  is  a  Ray  of  Light,  to  which  all  other  Rays 
are  parallel ;  or,  it  is  a  Right  Line,  pafiing  through  the  Eye,  parallel  to  them. 

N.  B.  In  the  former  Cafe  (when  the  Sun  is  on  the  other  fide  of  the  Pidure)  it  is  obvious,  that  its  place, 
in  the  Pidure,  muft  neceflarily  be  above  the  Horizontal  Line,  as  it  cannot  be  feen  till  it  is  above 
the  Horizon  ;  fo,  in  this  Cafe  (feeing  it  is  tranfprojeded)  being  above  the  Horizon,  its  tranfprojeded 
place  muft  neceffarily  be  below  the  Horizontal  Line;  from  which  (in  either  Cafe)  it  is  farther  removed, 
as  the  Luminary  is  more  elevated  above  the  Horizon.  Alfo,  whether  its  real  place  be  on  the  right 
hand,  or  on  the  left,  its  apparent  place  is  the  fame,  in  the  former  Cafe,  but  reverfed  in  the  other. 
(See  Transprojection,  in  the  Introdudion ;  Page  52.) 

Hitherto  I  have  proceeded  introdudorily,  which,  I  have  called  the  Theory  of 
Shadows ;  feeing  that,  all  which  has  been  faid  is  theoretic.  I  fhall  now  proceed 
to  pradice,  and  lie  down  fuch  Rules  as  are  neceffary,  for  projeding  the  Shadows  of 
all  regular  Objeds,  particularly  fuch  as  are  right  lined;  which  may  be  deferibed  on 
plane  Surfaces,  with  facility  and  certainty,  by  adhering  to  the  following  Rules. 

c  First. 
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Sea.  III. 


PROJECTION  OF  SHADOWS. 


< 

First.  The  indefinite  projection  of  the  Shadow  of  a  Right  Line,  on  any  Surface 
■whatever,  is  the  lnterfe&ion  of  that  Surface  by  a  Plane,  paffing  through  the 
luminous  Point  and  the  Line;  which,  for  diftinCtion  fake,  I  fhall  call  the 
Plane  of  Shade.  This  is  obvious  in  itfelf. 

Second.  The  Vanifhing  Line  of  the  Plane  of  Shade,  projecting  the  Shadow  of  any 
Right  Line,  is  a  Right  Line  drawn  through  the  Vanifhing  Point  of  the  Rays  of 
Light,  and  the  Vanifhing  Point  of  the  Line  whofe  Shadow  is  required  (Th.  10.) 

Becaute,  the  Vanifhing  Point  of  the  Line,  whofe  Shadow  is  projected,  and  the 
Vanifhing  Point  of  the  Rays;  projecting  the  Shadow,  are  in  the  Plane  of  Shade. 

Third.  The  Vanifhing  Point  of  the  Shadow  of  any  Right  Line,  on  a  Plane,  is 
the  interfe&ing  Point  of  the  Vanifhing  Line  of  that  Plane,  and  the  Vanifhing 
Line  of  the  Plane  of  Shade.  (Cor.  2.  Thco.  6.)  , 

Becaufe,  the  common  InterfeCtion  of  thole  Planes  is  the  Shadow  required. 

!N.  B.  When  the  Sun  is  in  the  Plane  of  the  Picture,  there  being  no  Vanifhing  Point  of  its  Rays,  a  Right 
Line,  drawn  through  the  Vanifhing  Point  of  any  Line  whofe  Shadow  is  required,  parallel  to  the 
given  Ray,  cuts  the^  Vanifhing  Line  of  the  Plane  of  proje&ion,  in  the  Vanifhing  Point  of  the  Shadow. 
6  Alfo,  if  the  Original  Line  be  parallel  to  the  Picture,  and  confequently  has  no  Vanifhing  Point; 
(the  Sun  being  on  either  fide  of  the  Picture)  then,  a  Right  Line  drawn  through  the  Vanifhing  Point 
of  the  Rays,  parallel  to  the  Line  whofe  Shadow  is  required,  cuts  the  Vanifhing  Line  of  the  Plane  of 

pfoie&ion,  in  the  Vanifhing  Point  of  the  Shadow.  _  •  , 

But  when  the  Luminary  is  in  the  Plane  of  the  Picture,  and  the  Line,  whofe  Shadow  is  required, 
parallel  to  it,  the  Shadow  has  no  Vanifhing  Point;  for  it  is,  in  fuch  Cafe,  necefl'arily  parallel  to  the 
.Pidurej  therefore,  parallel  to  the  Vanifhing  Line  of  the  Plane  of  projection. 
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Of  the  Projection  of  re&ilinear  Shad  o  w  s. 
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I. 


JJ/irntiP  the  Anile  of  the  Sun's  Elevation  (X)  and  the  Inclination  to  the  Pidlure  of 
vertical  Plane  pafwg  through  its  Center  {equal  Z)  with  the  Center  and  DtJlance 
f  the  P  Jure  given  ;  to  find  the  Sun's  face  on  the  P  itfure,  or  the  Vamjhmg  Point 

of  the  Rays  of  Light. 

Let  CE  be  the  Horizontal  Vanilhing  Line,  and  C  the  Center  of  the  Pidure. 

«•»  «.“•■ » *  •-  *■* 

ofths  Sun’s  Altitude  j  F  or  G  is  the  Vauifning  o  g 

DEM.  Torn. up  the  Triangle  CBD,  perpendicular,  and  turn  over  the  Plane  FEG,  or  FG.  t.U  DE 
C0¥iZ  TlDS t  be  on  the  other  fide  of  the 

Luminary  is  in  the  Plane  E  FG  produced, ■  “^th *f  Luminary,  .therefore,  F  is  the  place  of 
Ten.ly,  EF rSrrfeP’F  ^efts £  Sun  ,  confequently  all  the  Rays  center  .here,  and 

therefore  it  is  their  Vanifhing  Point.  For  its  D, fiance  is  mfinne,  to  = ^  ^  appear  in  the 
CASE  ad.  When  the  Sun  is  on  this  fide  the Tieture,  bem|  _e  in^  t^e  -P  £levationj  and  it  is  in  a 

^Picture,  but  its  place  is  traafprojefted  to  G  s  for  h  R  s  „f  Light!  confequently,  G, 

Po^Vthc  Eye, Cvherefore'G'Efbdng^ptoduced,  would  pafs  through  the  Sun’s  Center. 

3  u 


Fig.  12. 
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P  R  O  B  L  E  M  II. 


The  Vani firing  Point  cf  the  Sun’s  Rays  being  given ,  and  the  reprefentation  of  a  Line 
perpendicular  to  J'ome  Plane,-  whofe  Vanifhing  Line  is  given ;  together  with  the. Center 
and  Difiance  of  the  Picture  ;  to  fnd  the  reprefentation  of  the  Shadow  of  that  Line , 
on  the  Plane,  atid  its  V anifhing  Point. 

\ 

Fig.  13.  Let  S  be  the  Vanifhing  Point  of  the  Rays*  VL  the  Vanifhing  Line  of  the  Plane, 
and  AB  the  given  reprefentation  of  a  Line  perpendicular  to  that  Plane.  C  is 
the  Center  of  the  Picture,  whole  Diftance  is  known. 

Find  F,  the  Vanifhing  Point  of  Lines  perpendicular  to  the  Plane,  whofe  Va¬ 
nifhing  Line  is  VL  (Prob.  2.  Sed.  12.  B,  3.)  confequently,  AB  vanifhes  in  F; 
draw  SF,  cuting  V  L  at  V.  V  is  the  Vanifhing  Point  of  the  Shadow. 

Draw  VB  and  SA,  interfering  at  D  j  BD  is  the  Shadow  of  AB,  required. 

Dem.  Whether  S  be  confidered  as  the  Image  of  the  Sun,  on  the  Pidture,  or  S  its  tranfprojedted  place, 
SF  is  the  Vanifhing  Line  of  the  Plane  of  Shade,  for  all  Lines  perpendicular  to  that  Plane;  feeing 
that,  F  is  the  Vanifhing  Point  of  all  fuch.Lines;  wherefore,  V,  its  interfedtion  with  VL,  is  the  Va¬ 
nifhing  Point  of  the  Shadow,  of  all  Lines  perpendicular  to  the  Plane  whofe  Vanifhing  Line  is  VL. 

For,  S  V  and  AB  reprefent  parallel  Lines  (Cor.  to  Theo.  3.)  wherefore,  a  Plane  may  pafs  through 
both  Lines  (Ax.  5.)  and  confequently,  SA,  VB,  AF,  and  SF  are  all  in  that  Plane. 

But,  F  is  the  Vanifhing  Point  of  Lines  perpendicular  to  the  Plane ;  -and,  becaufe  S  reprefents  a 
Point  at  an  infinite  Difiance  in  that  Plane,  SF  is  the  Vanifhing  Line  of  a  Plane  palling  through  AB. 

But,  S  reprefents  the  Sun,  the  Vanifhing  Point  of  the  Rays  of  Light,  and  V  is  its  Seat  on  the 
Plane  (whofe  Diftance  is  luppofed  infinite)  confequently,  V  is  the  Vanifhing  Point  of  the  Shadow, 
BD;  for,  the  Plane  of  Shade,  SAF,  projedting  its  Shadow,  is  parallel  to  a  Plane  palling  through 
the  Eye  and  the  Points  S  and  F,  feeing  they  are  at  an  infinite  diftance;  and  the  Shadow,  BD,  is  the 
interfedtion  of  that  Plane  with  the  Plane  of  Projedlion.;  therefore  its  Vanifhing  Point  is  V,  the  inter¬ 
fedtion  of  their  Vanifhing  Lines,  VL,  and  SF.  (Cor.  2.  Theo.  6.) 

This  Problem  is  univerfal ;  I  fhall,  next,  apply  it  to  Planes  which  are  perpen¬ 
dicular  to  the  Picture. 

No.  2<>  Secondly.  Let  AB  be  a  Line  perpendicular  to  the  Horizon,  whofe  Shadow  is 
t  required,  and  S  the  reprefentation  of  the  Sun,  on  the  Picture;  or  S  its  tranf- 
projeded  Image,  the  Sun  being  fuppofed  on  either  Side. 

Draw  S  V  perpendicular  to  the  Vanifhing  Line;  then,  V  is  the  Seat  of  the  Lu¬ 
minary,  its  Diftance  being  fuppofed  nfinite. 

Draw  VB  and  SA,  as  before,  interfering  at  D  ;  BD  is  the  Shadow  required. 

For,  becaufe  AB_,  whofe  Shadow  is  to  be  projected,  is  perpendicular  to  the  Horizon,  and  the  Pidfure 
is  fuppofed  vertical ;  it  is  parallel  to  the  Pidture,  confequently  S  V,  parallel  to  AB,  is  the  Vanifhing  Line 
of  the  Plane  of  Shade  ;  wherefore,  V  is  the  Seat  of  the  Luminary,  the  Vanifhing  Point  of  the  Shadow  • 
and,  SD  is,  a  Ray  of  Light,  projedting  the  Shadow  of  the  Point  A,  which  determines  its  length,  BD.  * 

This  is  univerfally  applicable  to  all  Planes  which  are  perpendicular  to  .the  Pic¬ 
ture,  whether  they  be.horizontal,  vertical,  or  inclined  to  the  Horizon. 

Thirdly.  When  the  Luminary  is  in  the  Plane  of  the  Picture. 

In  this  Case,  the  Rays  having  no  Vanifhing  Point,  the  inclination  of  the  Rays 
to  the  Plane  ofprojedion,  being  determined,  they  are  all  parallel  on  the  Pidure  ; 

feeing,  the  diftance  of  the  Vanifhing  Point  is  infinite. 

No.  3c  Draw  BD  parallel  to  the  Vanifhing  Line,  and  SA,  cuting  BD  at  D,  making  the 

Angle  SDB  equal  to  the  Angle  of  the  Sun’s  Elevation  ;  BD  is  the  Shadow  required. 

For  becaufe  the  Luminary  is  fuppofed  in  the  Plane  of  the  Picture,  it  is  confequently  in  every  Plane 
parallel  to  the  Picture;  wherefore,  the  Plane  of  Shade,  SDB,  is  parallel  to  the  Pidture,  feeing  the  Line 
AB  is  parallel ;  and  confequently,  BD,  its  Shadow,  is  parallel  to  the  Vanifhing  Lit*  of  the  Plane  of 
jpeojedtion,  feeipg  it  is  parallel  to.  the  Pidture. 

When 
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When  the  Plane  of  projection  is  parallel  to  the  Picture,  there  can  be  no  Shadow 

projected  on  it,  but  when  the  Luminary  is  on  this  fide. 

Let  AB  reprefent  a  Line  perpendicular  to  the  Plane  X  ;  and,  let  S  be  the  trauf- 
projeCted  Image  of  the  Sun,  on  the  Picture  ;  C  is  its  Center,  join  CS. 

DrawBD,  parallel  to  CS,  and  AS,  cuting  BD,  atD;  BD  is  the  Shadow  required 

Beeaufe  rhe  Plane  (X)  is  parallel  to  the  Pidure,  it  has  no  Vanifhing  Line;  wherefore,  feeing  the 
diftance  of  the  Luminary- is  fuppofed  infinite,  its  Seat,  on  that  Plane,  is  alfo  at  an  infinite  Diftance. 

But  CS,  produced,  is  the  Seat  of  a  Ray  of  Light,  projecting  its  Vanifhing  Point,  S;  for  it  paffes 
through  the  Eye,  which  is  perpendicularly  oppofite  to  C;  wherefore,  the  Seat  of  the  Luminary  is  at  an 
infinite  diftance,  in  the  Line  SC,  produced.  Confequently,  the  Shadows  BD,  BD,  &c.  are  all  parallel 
toCSj  and  S  is  the  Vanifhing  Point  of  the  Rays,  which  determine  the  length  of  the  Shadow. 


No.  40 


PROBLEM  III. 


T 9  project  the  Shadows  of  Right  Lines ,  on  a  Plane  to  which  they  are  parallel ;  and,  in. 

all pf lions  to  the  Picture. 


First,  when  the  Lines  are  parallel  to  the  Picture,  and  the  Luminary  in  the 
Plane  of  the  Picture. 

The  Shadows  of  Lines,  on  a,  Plane  to  which  rthey  are  parallel,  cannot  be  determined,  conveniently, 
■without  having  their  Seats  on  that  Plane;  and  is  the  fame  as  finding  the  Shadows  of  Lines  perpendicular 
to  the  Plahe ;  or,  the  Shadow  of  one  extreme  of  the  Line  being  found,  the  other  is  eafily  determined. 


Let  AB  be  a  Line  parallel  to  the  Picture,  and  parallel  to  the  Ground  Plane,  on  :I^ 
which  the  Shadow  is  to  be  projected.  Its  Seat  is  ab. 

If  the  Sun  be  in  the  Plane  of  the  Picture,  and  if  it  was  in  the  Zenith  of  that 
place,  the  Shadow  of  A B  is  ab.  But,  if  the  altitude  of  the  Sun  be  the  Angle 
SCD;  then,  drawing  AD,  parallel  to  SC,  the  Shadow  of  A B  is  CD;  for,  the 
Shadow  of  a  Perpendicular,  Aa ,  is  #D;  and  CD  is  equal  A B,  feeing,  ABCD, 
the  Plane  of  the  Shadow,  is  a  Parallelogram. 

After  the  fame  manner,  the  Shadow  of  the  inclined  Line,  EF  (being  parallel  to.  -j* 

the  Picture)  is  projeaed ;  by  producing  the  Line  till  it  cuts  the  Plane,  at  G ; 
then,  drawing  GI,  parallel  to  the  Vanifhing  Line,  and  SH,  SI,  through  F  and 
E,  parallel  to  SC,  cuting  GI,  at  H  and  I ;  HI  is  its  Shadow. 


Secondly.  If  the  Line  AB  be  either  perpendicular  or  inclined  to  the  Piaure, 
and  parallel  to  the  Horizon,  its  Seat,  at  leaft  of  one  extreme  (B)  mult  be  deter¬ 
mined  ;  and  as  the  Point  B  may  be  in  fome  vertical  Plane,  (as  X)  its  Seat  on  the 
Ground  is  m  the  Interfeaion  of  that  Plane,  at  b;  and  fuppoling  the  Plane  X 
parallel  to  the  PiClure,  the  Luminary  is  in  that  Plane  ;  confequently,  the  Sha¬ 
dow  of  the  extreme  B  will  be  fomewhere  in  the  Interfeaion  of  the  Plane. 


Draw  SD,  through  B,  making  the  Angle  SDb  equal  to  the  altitude  of  the  Sun, 
giving  the  Point  D,  in  the  Interfeaion  of  the  Plane  X,  for  the  Shadow  of  B. 

Then,  beeaufe  AB  is  perpendicular  to  the  Piaure,  C,  is  its  Vanifhing  Point;  and, 
beeaufe  the  Shadow  is  projeaed  on  a  Plane,  to  which  AB  is  parallel,  the  Shadow 
is  neceffarily  parallel  to  AB,  and  confequently  it  has  the  fame  Vanifhing  Point,  C. 

Wherefore,  draw  CD  and  produce  it ;  draw  A E  parallel  to  SD,  (the  given  Ray 
©f  Lip"ht)  cuting  CD,  produced,  at  E,  the  Shadow  of  A..  . 

DE  is  the  Shadow  of  A  B  on  the  Ground  ;  to  which  it  is  parallel  and  equal. 

.For  the  Plane  of  Shade  ABDE  is  a  right  angled  Parallelogram  in  1  erfpeCf ive. 


FG  is  its  Shadow  on  an  inclined  Plane,  to  which  AB  is  parallel;  projeaed  by 
the  fame  Rays  of  Light,  or  Plane  of  Shade. 

.  SCHOL.  Beeaufe  the  Sun  is  in  the  Plane  X,  it  cannot  be  Laid  to  be  illumined ;  confequently,  no 
Shadow  can  be  projeded  on  it;  other  wife,  if  the  Luminary  was  ever  &  little  on Aw  fide,  ^eShadow 
of  AB  will  be  fir  ft  projeded  on  it,  from  B  to  D,  and  then  projeded  to  E;  in  winch  Cafe,  BD 
not  be  a  Ray  of  Light,  but  a  Shadow,  and  confequently,  not  parallel  to  At. 
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Case  the  Second  and  Third. 

Fig.  15.  When  the  Luminary  is  on  this  fide,  or  on  the  other  fide  of  the  Pi&ure. 

First.  Let  AB  be  parallel  to  the  Picture,  and  to  the  Plane,  on  which  its  Sha¬ 
dow  is  to  be  projected.  Let  S  be  the  Image  of  the  Sun,  on  the  Picture  ;  or  ©  its 
tranfproje&ed  Image.  Let  V  L  be  the  Vanifhing  Line  of  the  Plane  of  Projedtion. 

Now,  the  Line  A  B  being  parallel  to  the  Pidlure,  has  no  Vanifhing  Point;  con- 
fequently,  its  Shadow,  being  on  a  Plane  to  which  it  is  parallel,  is  parallel  to  the 
Line.  Let  D  be  the  Seat  of  A,  on  the  Plane  ;  C  is  the  Center  of  the  Picture. 

Becaufe  the  Plane,  on  which  the  Shadow  is  to  be  projected,  is  inclined  to  the 
Pi&ure,  through  C,  draw  its  Vertical  Line  EF ;  and  becaufe  D  is  the  Seat  of  A, 
on  the  Plane,  draw  AD  and  produce  it,  cuting  the  Vertical  Line  at  F,  the  Va- 
nifhing  Point  of  Lines  perpendicular  to  the  Plane. 

For  the  Seat  of  a  Point  on  any  Plane  is  produced  by  a  perpendicular  to  that  Plane. 

Draw  SF,  or  ©  F,  cuting  the  Vanifhing  Line  at  V,  or  L,  the  Seat  of  the  Lu¬ 
minary  on  the  Plane,  at  an  infinite  Diftance. 

Draw  V  D,  or  L  D ;  and  S  A,  or  ©  A,  cuting  V  D  or  L  D,  at  a  or  a ,  the  Shadow  of 
the  extreme  A,  on  the  Plane  (Prob.  2.)  Draw  ab,  or  ab ,  parallel  to  the  Van.  Line, 
that  is  to  AB;  and,  through  B,  draw  SB,  or  ©B,‘  cuting  ab,  or  ab ,  at  b,  or b. 

ab  is  the  Shadow  of  AB,  by  means  of  S,  the  Image  of  the  Sun  on  the  other  lide 
of  the  Picture  ;  or,  ab  is  its  Shadow,  projedled  by  the  Vanishing  Point  ©,  the 
tranfproje&ed  Image  of  the  Luminary,  on  this  Side ;  both  which,  are  Vanifhing 
Points  of  the  Rays  of  Light.  aD,  or  a  ID ,  is  the  Shadow  of  the  Perpendicular  AD. 

'No.  2.  Secondly.  When  the  Line  AB  is  perpendicular  to  the  .Picture,  and  parallel  to 
the  Plane  of  Projection  ;  C  is  the  Center. 

.  ,  .  .  •  *1  <  C  ' 

Becaufe  the  Line  whofe  Shadow  is  to  be  projected  is  perpendicular  to  the  Pidlure,  and  parallel  to  the 
Plane  of  Proje&ion,  that  Plane  is  confequently  perpendicular  to  the  Picture,  and  its  Vanifhing  Line  VC 
.pafies  through  the  Center.  (Theo.  4.) 

Let  D  be  the  Seat  of  the  extreme  A,  on  the  Plane,  and  let  S,  or  q,  be  the 
Image  of  the  Luminary ;  proje&ed  or  tranfproje&ed. 

Draw  S  V,  or  ©  V,  perpendicular  to  the  Vanifhing  Line  j  and,  through  D,  draw 
V  D  indefinite.  Draw  S  A,  or  ©  A,  till  it  cuts  V  D,  at  a,  or  a,  the  Shadow  of  the 
extreme  A,  on  the  Plane,  in  either  Cafe. 

For,  AD  is  perpendicular  to  the  Plane,  and  Da  or  Da,  is  its  Shadow.  (Pr.  2.) 
Draw  Ca,  orCa,  indefinite,  and  SB,  or©B,  cuting  it  at  b,  or 
ab  is  the  Shadow  of  AB,  the  Sun  being  beyond  the  Pi&ure;  or,  ab  is  the  Sha¬ 
dow  of  AB,  the  Sun  being  on  thisfide,  by  means  of  its tranfproje&ed  Image,  0. 

For,  AB  being  parallel  to  the  Plane  of  Projection,  its  Shadow  is  parallel  to  AB ;  confequently,  becaufe 
AB  is  perpendicular  to  the  PiAure,  the  Center,  C,is  their  common  Vanifhing  Point.  And,  becaufe  the 
Rays  of  Light  are  parallel  amongft  themfelves,  they  have  the  fame  Vanifliing  Point,  S  or  ©.. 

In.  B.  When  the  Line,  AB,  is  inclined  to  the  Picture,  and  the  Plane  of  Projection  is  perpendicular  to 
it,  there  is  no  difference,  in  the  procefs,  but  only  in  its  Vanifhing, Point. 

No.  .3.  Thirdly.  When  the  Line  AB  is  inclined  to  the  Pi&ure,  and  the  Plane  of  Pro¬ 
ton  alfo  inclined  to  the  Picture,  let  V  L  be  its  Vanifhing  Line. 

hind  the  Vanifliing  Point  (F)  of  Lines  perpendicular  to  the  Plane,  (Pr.  2.  S.  12.) 
and  chaw  S  F,  or  F©,  cuting  the  Vanifhing  Line  at  E,  the  Seat  of  the  Luminary. 
Thro  D,  the  Seat  of  A,  draw  ED  indefinite,  and  SA,  or  ©A  cuting  ED,  at  a  or  4. 
Then,  V  being  the  Vanifhing  Point  of  the  Line  AB,  and  becaufe  the  Shadow  is 
parallel  to  it,  draw  V a,  or  V  a ,  indefinite,  and  SB,  or  ©B,  cuting  it,  at  b,  or  b;  afi, 
or  ab,  is  the  Shadow  of  AB,  projected  on  the  Plane  whofe  Vanifliing  Line  is  VL. 
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PROBLEM  IV. 

To  determine  the  Shadows  of  Lines  inclined  to  the  Plane  of  Projection  and  to  the  Pic - 

ture  i  in  any  Angle,  whatever. 

Let  AR  be  inclined  to  the  Plane  Z,  on  which  the  Shadow  is  to  be  proje&ed  ;  and,  Fig.  1 6. 
let  ST  be  a  given  Ray  of  Light,  the  Luminary  being  fuppofed  in  the  Picture. 

Through  V,  the  Vanifhing  Point  of  A  B,  draw  V  C  parallel  to  the  given  Rav, 
cuting  the  Vanifhing  Line  of  the  Plane  Z,  at  C,  the  Van.  Point  of  the  Shadow. 


For,  the  Luminary  being  in  the  Plane  of  the  Pidure5  its  Rays  have  no  Vanifhing  Point;  confequently, 
a  Right  Line  drawn  through  V,  the  Vanifhing  Point  of  any  Line,  parallel  to  the  Rays,  is  the  Vanifhing 
Line  of  the  Plane  of  Shade,  projecting  the  Shadow  of  that  Line. 

Therefore,  draw  AC,  the  indefinite  Shadow  of  AB;  and  BD  parallel  to  the 
given  Ray;  that  is,  parallel  to  VC,  the  Vanifhing  Line  of  the  Plane  of  Shade. 

A  D  is  the  Shadow  of  A  B  on  the  Plane  Z. 

If  the  Line  EF,  whofe  Shadow  is  required,  does  not  cut  the  Plane,  on  which  it 
is  to  be  projected,  let  it  be  produced  till  it  cuts  the  Plane,  at  G,  and  draw  GC. 

Or,  if  the  Seat  of  either  extreme  be  given,  or  found,  as  a  of  the  Point  E,  or  b 
of  the  extreme  F ;  then,  having  obtained  the  Shadow  of  either,  e  or  f  (Prob.  2.) 
draw  Ce,  orCf;  and  Rays,  through  the  extremes,  EandF,  parallel  to  the  given 
Ray,  ST;  by  which  means  the  Shadow,  ef,  of  EF  is  proje&ed. 


Case  the  Second  and  Third. 

When  the  Luminary  is  beyond,  or  on  this  fide  of  the  Plane  of  the  Pidufe* 

Let  AB  be  a  Line,  whofe  Shadow  is  to.be  projeaed.  V  is  its  Vanifhing  Point. 
Let  S  and  ©  be  the  projected  and  tranfprojeded  Images  of  the  Sun. 

If  the  Line  does  not  cut  the  Plane  of  Projection,  let  it  be  produced,  to  C. 

Draw  S  V  or  ©V,  cuting  the  Vanifhing  Line  EF,  at  F,  the  Van.  Point  of  the 
Shadow.  Draw  CF;  and  SA,  SB,  or  ©A,  ©B,  cuting  it  at  a  and  b,  or  a  and  b. 

ab  is  the  Shadow  of  AB  when  the  Luminary  is  beyond  the  Pidure,  and  ab , 
when  it  is  on  this  Side ;  according  to  its  determined  place. 

Or  the  Shadow  may  be  found  by  means  of  the  Seat  of  either  extreme,  given  or 
found,  on  the  Plane  of  Projedion ;  as  in  the  firft  Cale. 

SCHOL.  Any  Line,  whofe  Shadow  is  to  be  projeded,  cuting  the  Plane  of  projection  (whofe  Vanifh¬ 
ing  Line  is  given  or  found)  the  procefs  is  the  fame,  whether  the  Plane  of  projection  be  perpendicular 
or  inclined  to  the  Pifture;  for,  if  the  Vanifhing  Point  of  that  Line  be  obtained,  the  Vanifhing  Lme 
of  the  Plane  of  Shade  is  alfo;  whofe  Interfedion  with  the  Vanifhing  Lme  of  the  Plane  of  projection 
is  the  Vanifhing  Point  of  the  Shadow ;  which,  it  muft  be  obvious,  always  palles  through  that  i  oint 
in  which  the  Line  cuts  or  would  cut  the  Plane. 

2  When  the  Plane  of  projeaion  is  parallel  to  the  Piaure,  there  can  be  no  Shadow  projeaed  on  it,  but 
*  when  the  Luminary  is  on  this  fide;  in  which  Cafe,  whether  the  Line  be  perpendicular  or  inclined  to 

the  Plane,  it  is  the  fame  to  the  Piaure,  and,  its  Vanifhing  Point  being  determined,  the  prccefs  is  the 
fame.  In  this  Cafe,  the  Plane  of  projeaion  having  no  Vanifhing  Line,  the  Shadow,  of  any  Line 
thereon,  is  parallel  to  the  Vanifhing  Line  of  the  Plane  of  Shade. 

,  All  Lines  which  are  parallel  to  fuch  Planes  ate  alfo  parallel  to  the  Piaure ;  and  their  Shadows, 

3  being  parallel  to  the  Lines,  are  always  fo  reprefented  ;  which  is  not  the  Cafe  on  other  Planes,  but 
only,  when  the  Lines  are  parallel  to  the  Pidure,  as  well  as  to  the  Plane  of  projedion. 

a  The  Seats  of  all  fuch  Lines,  on  the  Plane,  muft  be  had,  or  the  Shadow  cannot  he  determined ;  in 
4*  which  Cafe,  it  is  but  finding  the  Shadows  of  two  equal  Lines,  perpendicular  to  the  I  lane  (as  in  F,g.  14.) 
Z,  joining  their  extremes",  the  Shadow  of  the  parallel  Line  is  obtained,  as  in  the  fecund  Problem. 

Haying,  in  thefe  Problems,  given  every  Rule  which  I  conceive  neceflary  for 
the  projedion  of  right  lined  Shadows,  Ifliall,  next,  give  fome  Examples  of  their 
utility,  in  the  application  of  them  to  the  Shadows  of  Gbjeds.  ^ 
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PROJECTION  OF  SHADOWS  Book  IV. 

As  every  Object  is  compofed  either  of  plane  or  curved  Surfaces,  or  both,  fo 
likewife,  thofe  Surfaces  are  bounded  by  right  Lines  or  curved;  and,  as  the  out¬ 
line  of  the  Shadow  only  is  required,  we  fhould  carefully  obferve  on  what  part 
of  the  Objedt  the  Light  falls,  that  we  do  not  give  the  Shadows  of  fuch  Lines  as 
can  (from  their  fituation  to  the  Light)  have  no  Shadow ;  for,  according  to  the  al¬ 
titude  of  the  Luminary,  or  its  fituation  to  the  Object,  different  Lines  in  the  Ob¬ 
ject  define  its  Shadow.  Wherefore,  fince  it  is  from  the  linear  perlpedtive  repre- 
fentation  of  the  Objedt,  that  the  Shadow  is  projedted,  it  is  fometimes  difficult  to 
determine  the  Line  which  cafts  the  Shadow,  becaufe  they  are  frequently  out  of 
fight  ;  wherefore,  they  ought  to  be'  determined  with  caution,  before  we  begin 
the  procefs. 

The  confideration  of  the  Luminary  being  beyond,  or  on  this  fide,  or  in  the 
Plane  of  the  Picture,  is  alfo  a  circumftance  which  fhould  be  maturely  ccnfidered. 
The  beft  effedts,  are  (in  my  opinion)  produced,  by  confidering  the  Sun  to  be  on 
this  fide  ;  becaufe  it  is  obvious,  that,  when  it  is  beyond  the  Pidture,  though  ever 
fo  little,  that  is,  though  ever  fo  much  inclined,  it  is  alfo  beyond  every  Object  re¬ 
presented  on  the  Pidture;  but,  if  the  Sun  itfelf  be  reprefented,  that  is,  if  it  be  fo 
little  elevated  and  inclined  to  the  Pidture,  that  the  Sun’s  apparent  place  is  within  its 
limits,  it  muft  then  be  entirely  behind  the  Objedts ;  conlequently,  the  whole  of 
every  Objedt,  on  that  fide,  is  immerfed  in  Shade;  and  the  Shadow,  of  each,  is 
projedted  towards  the  Eye,  greatly  diftorted,  and  larger  than  the  Objedt.  Whereas, 
the  Sun  being  on  this  fide,  towards  either  hand,  as  is  moft  fuitable  to  the  Objedts 
(according  to  what  Faces  we  would  have  illumined)  the  Shadows  are  proje&ed 
forwards,  from  the  Eye,  diminifhed,  and  great  part  of  it  hid  by  the  Objedt ; 
which,  with  the  various  effedts  of  Light  and  Shade,  on  the  Objeds,  cannot  fail 
rendering  the  whole  agreeable,  and  moft  pleafing  to  the  Eye. 

EXAMPLE  I. 

To  reprefent  the  Shadow  of  a  Plane  Figure ,  on  a  Plane . 

First.  Let  the  Plane  ABCDE  be  perpendicular  to  the  Ground  Plane,  on  which 
the  Shadow  is  to  be  projedted.  Let  S  and  o  be  the  Image  and  tranfproje&ed 
Image  of  the  Sun;.  VL  is  the  Vanifhing  Line  of  the  Plane  ABCDE,  and  FG 
of  the  Plane  of  projedtion. 

Draw  S  F,  or  ©  F,  perpendicular  to  the  Horizontal  Line,  cuting  it  at  F ;  the 
Vanifhing  Point  of  Lines  perpendicular  to  the  Horizon.  (Prob.  2.) 

Through  A,  draw  Fb,  indefinite;  and,  if  the  Shadow  be  projedted  by  the  Image, 
S,  through  B,  draw  Sb,  cuting  the  former,  at  b.  Or,  draw  Bo,  cuting  it  at  h. 

Then,  for  the  Shadow  of  BC  (on  this  fide)  join  S  V;  if  it  be  parallel  to  the  Ho¬ 
rizon,  draw  be  alfo  parallel ;  if  it  be  not  parallel^  then,  S  V  produced  will  give  its 
Vanifhing  Point.  For  the  fame  Line  on  the  other  Side,  draw  V©,  cuting  the  Ho¬ 
rizontal  Line  at  H,  and  draw  ^H.  SC,  and  C©,  cuts  them  at  c  and  c,  refpedtively. 

CD  is  parallel  to  the  Plane  of  projedtion,  and  G  its  Vanifhing  Point ;  therefore, 
drawcG,  or  cG,  andSDd,  or  Do,  giving  d,  or  d,  for  the  Shadow  of  D. 

Laftly ;  for  the  Line  DE  (on  this  fide)  draw  SL,  cuting  the  Horizontal  Line 
at  I,  and  draw  Id.  For  the  other  Side,  draw  ©L  ;  which  being  produced  to  the 
Horizontal  Line,  will  give  the  Vanifhing  Point  of  d E,  and  compleats  that  Sha¬ 
dow.  Or,  join  dE,  or  dE,  only. 

_  AbcdE  is  the  Shadow  of  ABCDE  projedted  on  the  Ground  Plane,  by  the 
Image  (S)  of  the  Sun,  on  the  other  fide  of  the  Pidture;  and,  AbcdE  is  its  Sha¬ 
dow,  by  the  tranfprojedted  Image,  ©,  being  confidered  on  this  Side. 

Secondly.  Let  the  Plane  A  B  CDE  be  either  perpendicular  or  inclined  to  a  vertical 
Plane,  whofe  Vanifhing  Line  is  VL,  on  which  the  Shadow  is  projedted. 

7  Whether 
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Whether  the  Plane,  whofe  Shadow  is  required,  be  perpendicular  or  inclined  to 
the  Picture,  the  process  is  the  fame.  HF  is  the  Van.  Line  of  the  Plane  ABODE. 

First.  Let  S  be  the  Image  of  the  Sun,  on  the  other  fide  of  the  Pidture. 

The  Line,  AB  being  parallel  to  the  Pidture,  draw  SV  parallel  to  it;  V  is  the 
Vanifhing  Point,  of  its  Shadow;  wherefore,  through  A  draw  Vb,  indefinite,  and, 
through  B,  drawSb,  cuting  it  at  b,  which  determines  its  length,  A  b. 

H  being  the  Vanifhing  Point  of  the  contiguous  Line  BC,  draw  SH,  and  produce 
it  to  I,  the  Vanifhing  Point  of  its  Shadow. 

Draw  bl,  and  Sc,  through  C,  cuting  it  at  c.  be  is  the  Shadow  of  BC. 

Then,  becaufeCD  is  parallel  to  the  Plane  of  projedtion,  and  G  is  its  Vanifhing 
Point,  draw  cG,  andSD,  cuting  it  at  d,  the  Shadow  of  D. 

Laftly,  draw  SF,  giving  the  Vanifhing  Point  J  if  it  was  neceffary;  but  it  is 
obvious,  that,  dE,  being  joined,  compleats  the  Shadow,  and  tends  to  J. 

If  the  Shadow  was  obftrudted  by  another  Plane,  cuting  it  at  M  N,  the  Vanifhing 
Line  of  which  is  FN;  SV,  being  produced,  would  cut  that  Vanifhing  Line  in  the 
Vanifhing  Point  of  the  Shadow  of  AB,  on  that  Plane;  from  which,  draw  M£. 
SH  produced,  cuts  the  Vanifhing  Line  at  P  ;  draw  b P,  cuting  the  Ray  SCc  at  e\ 
and,  SG  produced  cuts  it  at  O  ;  draw  £-0;  or  join  ef  only,  which  compleats  it. 

Second.  Let  o  be  the  tranfprojedted  Image  of  the  Sun,  on  this  fide. 

*  AB  heing  parallel  to  the  Pidture,  draw  ©K  parallel  to  it,  cuting  the  Vanifhing 
Line,  V  K,  atr  K,  the  Vanifhing  Point  of  its  Shadow. 

Draw  AK,  and  Bo,  cuting  it  at  b,  the  Shadow  of  B^  ©H  cuts  the  Vanifhing 
Line  at  L;  draw  bL,  and  Co,  cuting  it  ate.  Then,  drawcG,  and  Do,  cuting 
it  at  d.  cd  is  the  Shadow  of  CD,  being  parallel  to  the  Plane  of  projedtion. 

If  ©F  be  parallel  to  the  Vanifhing  Line,  VK;  then,  d  E  is  alfo  parallel  to  it. 
Or,  it  will  tend  to  that  Point,  in  which  ©F,  being  produced,  would  cut  VK. 

SCHOL.  If  the  Plane  of  projedtion  be  much  inclined  to  th©  Pi£lure,  there  can  be  noShadow  call  on  it, 
'  the  Sun  being  beyond  the  Pidture  5  or  they  will  be  drag’d  out  to  an  immoderate  length.  For,  if  the 
Image  of  the  Sun  appear  in  the  Pidture,  it  will  be  behind  the  Plane  of  projedtion,  being  much  inclined. 

By  obfervingthe  Rules,  given  above,  the  Shadow  of  any  plane  Objedt  may  be 
projedted  on  any  Plane,  or  on  various  Planes,  of  which  1  fhall  givefome  Examples© 
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T j  projeSl  the  Shadows  of  right  angled  Parallelopipeds,  on  the  Ground  Plane . 

First.  When  a  Face  of  the  Parallelopiped  is  parallel  to  the  Pidture,  and,  the 
Luminary  in  the  Plane  of  the  Pidture. 

X  is  the  Objedt  whofe  Shadow  is  to  be  projedted. 

In  this  Case,  the  Luminary  being  in  the  Pidture,  the  Shadow  of  the'  whole  Solid  is  no  more  than  of 
the  Plane  ABDE.  For,  the  Plane  X  being  parallel  to  the  Pidure,  cannot  be  illumined;  feeing  that 
the  Sun  is  in  the  Pidture,  it  is,  confequently,  in  every  other  Plane  parallel  to  the  Pidture.  The  whole 
Shadow  of  that  Plane  is,  therefore,  but  a  Line,  generated  by  producing  the  Plane. 

DrawAb,  indefinite,  parallel  to  the  Vanifhing  Line,  HL*  and,  if  S  B  be  a  given 
Ray  of  Light,  produce  it,  till  it  cuts  A  b,  at  b,  the  Shadow  of  B. 

Then  becaufe  BD  is  perpendicular  to  the  Pidture,  C,  the  Center,  is  its  anifh- 
ing  Point ;  and,  being  parallel  to  the  Plane  of  projedtion,  its  Shadow  confe¬ 
quently  parallel,  and  has,  therefore,  the  fame  Vanifhing  Poiut. 

DrawbC;  and  through  the  angle  D,  draw  Dd  parallel  toSb,  cuting  bC  at  d  ; 
or,  draw  Ed  parallel  to  A b,  which  compleats  the  Shadow,  AbdE,  required. 

SCHOL.  If  a  Line  (FG)  projedted  from  the  Plane  X,  its  whole  Shadow  will  be  projefted  on  the  Ground. 

For,  fince  the  Luminary  is  in  the  Plane  X,  no  part  of  its  Shadow  can  be  projected  on  that  ane$ 
wherefore,  fg,  its  Shadow,  is  wholly  on  the  Ground  Plane. 
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Secondly.  When  its  Planes  are  inclined  to  the  Picture. 

Let  AD  be  a  right  angled  Parallelopiped,  the  Vanilhing  Points  of  its  Sides,  are 
H  and  L  ;  and  let  ST  be  a  given  Raj  of  Light. 

Draw  Ab  parallel  to  the  Horizon ;  and  through  B,  draw  Bb  parallel  to  ST. 
Then,  Lbeing  the  Vanilhing  Point  of  BC,  draw  bL;  and  through  C,  draw 
Cc,  parallel  to  ST,  cuting  it  at  c.  Laflly,  draw  cH;  and  Dd  parallel  to  ST; 

and,  through  d  parallel  to  Ab.  Abed  is  the  Shadow  required. 

For  the  Rays,  proje&ing  the  Shadow,  are  all  parallel  amongft  themfelves  ;  and 
the  Perpendicular  AB,  being  parallel  to  the  Picture,  has  its  Shadow  (Ab)  parallel 
to  the  Vanilhing  Line  ;  alfo,  the  Shadows  of  BC  and  CD  have  the  fame  Vanilhing 
Points,  refpe&ively ;  becaufe,  BC  and  CD  are  parallel  to  the  Plane  of  proje&ion. 

CASE  2d.  When  the  Luminary  is  on  the  other  fide  of  the  Pidure. 

FirlF ;  let  the  Plane  AD  be  parallel  to  the  Pidure,  and,  -let  S  be  the  Image  of  the 
Sun  on  the  Pidure,  being  fituated  beyond  it. 

Draw  SV,  perpendicular  to  the  Horizon,  V  is  the  Vanilhing  Point  of  theSha-' 
dows  of  Perpendiculars,  on  the  Ground  Plane.  (Prob.  i.)  Draw  V  A  and  SB, 
and  produce  them,  cuting  at  b,  the  Shadow  of  B.  Then,  draw  bd  parallel  to 

BD  ;  and,  through  D,  draw  Sd,  cuting  it  at  d  ;  bd  is  the  Shadow  of  B D. 

Lafily ;  becaufe  DE  is  perpendicular  to  the  Pidure,  and  C  is  its  Center,  draw 
dC  ;  and,  through  F,  draw  V  F,  or  SE,  cuting  it  at  e,  and  compleats  the  Shadow, 
AbdeF ;  which,  as  it  is  projeded  back,  towards  the  Eye,  is  larger  than  theObjed. 

SCHOL.  When  the  Object  is  inclined  to  the  Picture,  as  in  No.  2,  the  procefs  is  the  fame  in  every  ref- 
pe£t,  having  regard  to  the  Vanilhing  Points  of  the  Lines  BC  and  CD,  to  which  their  Shadows,  be 
and  cd,  are  refpe&ively  parallel,  and  confequently  have  the  fame  Vanilhing  Points,  G  and  F. 

CASE  3d.  When  the  Luminary  is  fituated  on  this  fide  the  Pidure. 

Let  AD  be  a  Parallelopiped,  right  angled,  as  before;  and  let  ©  be  the  tranf- 
projeded  place  of  the  Luminary. 

Draw  ©V  perpendicular,  and,  draw  AV  and  B©,  cuting  at  b ,  the  Shadow  of  B. 
Then,  draw  bG  and  C©,  cuting  at  r;  and  lafily,  draw  *F,  which  compleats 
the  Shadow  A  bed.  The  Shadow  of  the  Angle  D  is  not  ieen. 

EXAMPLE  III. 

To  projebl  the  Shadow  of  a  plain  Building ,  on  the  Ground. 

Let  ADF  reprefent  a  Building,  obliquely  fituated  to  the  Pidure  ;  and  let  the  Sua 
be  in  the  Plane  of  the  Pidure.  The  diredion  of  its  Rays  is  SC. 

Draw  A  b  parallel  to  the  Vaniftiing  Line,  and  Bb  to  the  given  Ray,  cuting  Ab, 
and  determining  the  Shadow  of  A  B.  s" 

Through  V,  the  Vanilhing  Point  of  BC,  draw  V  G  parallel  to  the  given  Ray  of 
Light ;  and  draw  bG  ;  SC  produced,  cuts  it  at  c,  the  Shadow  of  C. 

Becaufe  the  Vanilhing  Point  of  CD  is  below  the  Horizontal  Line,  equal  VH, 
the  Vanilhing  Point  (I)  of  its  Shadow,  will  be  on  the  other  fide  VH,  equal  GH. 
Make  Hi  equal  GH,  and  draw  cl  ;  and  Dd  parallel  to  SC,  cuting  it  at  d. 

Becaufe  of  the  Sun’s  altitude,  and  the  fituation  of  the  Building,  the  other  fide  of  the  Roof  is 
illumined;  and  confequently,  the  Shadow  of  CF  (the  Ridge)  is  not  projeacd,  which  is  evident;  be¬ 
caufe,  being  parallel  to  the  Plane  of  proje&ion,  its  Shadow  is  parallel  to  itfelf,  and  confequently  has  the 
lame  amlhing  Point,  L.  Wherefore,  if  from  c,  the  Shadow  of  C,  a  Line  be  drawn  to  L,  it  will  fall 
on  tins  bide  cd,  the  Shadow  of  CD;  confequently  it  has  no  Shadow,  here. 

Therefore,  draw  dL,  cuting  DE;  de  is  the  Shadow  of  a  Line  from  D,  pa¬ 
rallel  to  CF  (the  Eaves  of  the  Roof)  on  the  other  fide  of  the  Building. 

Secondly. 
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Secondly.  Let  the  Sun  be  fuppofed  beyond  the  Pidture,  and  let  S  be  its  Image. 

Draw  ST,  perpendicular;  and,  through  A,  draw  T  b  indefinite ;  through  B,  Fig.  23, 
draw  Sb,  giving  Ab,  for  the  Shadow  of  AB. 

Then,  BC  being  parallel  to  the  Horizon,  and  L  its  Vanifhing  Point,  through  b, 
draw  Lc,  and  through  C  draw  Sc,  giving  be,  the  Shadow  of  B  C. 

V  being  the  Vanifhing  Point  of  CD,  draw  SV.  If  SV,  be  parallel  to  the  Ho¬ 
rizon,  draw  cd,  alfo  parallel;  if  SV,  be  not  parallel,  produce  it,  till  it  Cuts  the 
Horizontal  Line,  on  one  fide  or  the  other,  and  draw  cd,  tending  to  that  Point; 
alfo,  through  D,  draw  Sd,  cuting  it  at  d,  the  Shadow  of  D. 

Again.  Y  being  the  Vanifhing  Point  of  DE,  draw  S  Y,  cuting  the  Horizontal 
Line  at  I,  the  Vanifhing  Point  of  the  Shadow  of  DE. 

Draw  dl,  and  SE  till  it  cuts  d  I,  at  e  ;  and  laftly,  join  eF,  which  will  tend  to 
its  Vanifhing  Point  T,  and  compleats  the  Shadow,  AbcdeF. 

Jn  this  Cafe,  it  is  obvious  that  the  whole  Building,  fave  the  Plane  DB,  is  in  Shade 

.0 

CASE  3d.  When  the  Luminary  is  on  this  fide  of  the  Picture. 

Let  ©  be  its  tranfprojedled  Image.  ©K  being  drawn,  perpendicular,  K  is  the 

Vanifhing  Point  of  the  Shadows  of  perpendicular  Lines.  (Prob.  2.) 

Draw  AK  and  Bo,  interfering  at  b,  the  Shadow  of  B. 

Then  draw  ©V,  cuting  the  Van.  Line  at  I,  the  Van.  Point,  of  the  Shadow  of  BG. 

Draw  31,  and  Go,  cuting  it  at  g ,  the  Shadow  of  G. 

Join  ©  Y  ;  and  if  it  be  not  parallel,  produce  it  to  the  Vanifhing  Line. 

Through  g,  draw  parallel,  or  tending  to  the  Point  in  which  ©Y,  cuts  the  Ho¬ 
rizontal  Line ;  which  compleats  the  Shadow,  as  much  as  can  be  feen. 

I  prefume,  it  is  obvious,  from  thefe  Examples,  that,  the  moft  judicious  choice 
is  to  l'uppofe  the  Luminary  on  this  fide  of  the  Pidture,  as  in  this  lati:  Cafe.  Firft, 
becaufe  the  object  is  more  advantageoufly  fituated  to  the  Luminary,  and  confe- 
quently,  will  have  a  more  agreeable  effedt  of  Light  and  Shade.  Alfo,  becaufe  the 
Shadow  is  projected  from  the  Eye,  fo  that,  it  does  not  appear  diftorted  and  prepof- 
terous,  as  in  the  ticond  Cafe;  and  it  is  far  from  being  pleating  to  have  the  Sha¬ 
dows  of  perpendicular  Lines  all  parallel  amongft  themfelves  ;  as  when  the  Lumi¬ 
nary  is  in  the  Plane  of  the  Picture.  Therefore,  as  I  have  given  Rules  and  Examples 
in  each,  I  (hall,  hereafter,  confider  the  Luminary  only  on  this  tide  of  the  Picture, 
unlefs  it  be  other  wife  determined. 

EXAMPLE  IV. 

<f0  projeB  the  Shadow  of  an  upright  prifmatic  Object,  whofe  tipper  Face  is  inclined  to 

the  Horizon,  part  on  the  Ground,  and  part  on  a  vertical  Plane ,  inclined  to  the  Pic¬ 
ture,  whofe  Interjection  with  the  Ground  is  given. 

Let  X  be  the  Objedt,  whofe  Shadow  is  to  be  projected  ;  let  ©■  be  the  tranfprojedled  Fig.  24- 

Image  of  the  Sun,  and  j  I  the  Interfedlion  of  a  vertical  Plane  with  the  Ground  ; 

KL  is  its  Vanifhing  Line.  (Prob.  3.  Sedt.  3.  Book  III.) 

Draw  ©H  perpendicular  to  the  Horizontal  Line.  Draw  AH,  and  B©  cuting 
it  at  b,  the  Shadow  of  the  Angle  B  on  the  Ground. 

But,  Ab  cuts  the  Interfedlion  JI,  at  a;  wherefore,  becaufe  the  Plane  Y  is 
vertical,  AB  is  parallel  to  the  Plane;  and,  being  alfo  parallel  to  the  Pidlure,  its 
Shadow  is  confequently  parallel;  draw  ab,  parallel  to  AB,  till  it  cuts  the  Ray 
B©,  at  b,  the  Shadow  of  B  on  the  vertical  Plane;  as  b  is,  on  the  Ground. 

The  Vanifhing  Point  of  BC  is  F;  which,  being  inclined  to  the  Horizon  is  not 
in  the  Horizontal  Line.  Draw  ©F,  and  produce  it,  till  it  cuts  KL,  the  vertical 
Vanifhing  Line,  at  K,  the  Vanifhing  Point  of  its  Shadow;  then,  draw  bK,  and 
C©  cuting  it  at  c,  the  Shadow  of  C  on  the  vertical  Plane. 

6  «  Y  •  '  '  Then, 
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Then,  G  being  the  Vaniftving  Point  of  CD,  a  Line  on  the  other  fide,  parallel 
to  BE,  which  projefts.a  Shadow,  draw  ©G,  cuting  the  vertical  Vanilhing  Line  at  L. 
Draw  cL  and  D©  interfering  at  d. 

If  DM  be. a  perpendicular  Line,  draw  de  parallel  to  it,  cuting  the  Interfeftion 
ate,  and  join  eM,  which  tends  to  the.Vantfhing  Point,  H,  of  Perpendiculars, 
and  compleats-  the  Shadow;  Aaefon  the  Ground,  and  abcde  on  the  vertical 
Plane,  as  it  was  proposed. 

If  the  vertical  Plane  was  out  of  the  way,  its  Shadow  on  the  Ground  is  Abcdf; 
in  which,  the. Shadow*  of  BC  tends  to  N,  and- CD  to  O,  in  the  Horizontal  Line. 


;E  X  A  M  P  L  E  V. 

To  project  the  Shadow  of  a  Crofs ,  perpendicular  to  the  Horizon ,  part  on  the  Ground ; 
alfo,  on  a  Plane  inclined  to  the  Horizon ,  and  to  the  Picture ,  whofe  V anijlnng  Line , 
and  Interjection  ‘with  the  Ground  Plane  are  given. 

*•  Let  AFBK  be  the  Objeft,  inclined  cafually  -to  the  Pifture;  whofe  Vanifhing 

’  Points  are  M  and  N,  in  the  Horizontal  Line.  Let  QR  be  the  Interfeftion 
of  the  inclined  Plane  with  the  Ground,  whofe  Vanifhing  Line  is  O  P.  ST  is 
..a  given  Ray  of  Light,  the  Luminary  being  in  the  Pifture. 

Becaufe  the  Objeft  is  inclined  to  the  Lift u re,  and  the  Luminary  is  in  the  Pic¬ 
ture,  the  Side  A  B  and  its  oppofite,  I J,  will  projeft  Shadows. 

Draw  A  a,  and  J.b. parallel  to  the  Horizon,  cuting  the  Interfeftion,  QR,  at  a 
.and  b.  Draw  a h,  and  b /,  parallel  to  the  Vanifhing  Line  OP,  indefinite;  and 
draw  B b,  parallel  to  ST,  cuting  a b,  at  b,  the  Shadow  ofB. 

For,  the  Line  A  B  being  parallel  to  the  Pifture, the  Plane  of  Shade. occafioned  by  that  Line  is,  in  this 
i-Cafe,  parallel  to  the  Pifture;  confequently,  its  feftion  with  every  Surface,  on  which  the  Shadow  of 
AB  falls,  is  parallel  to  the  Picture;  therefore,  Aa  is  parallel  to  the  Vanifhing  Line  of  the  Ground 
Plane  (MM)  and  ab  to  OP,  of  the  inclined  Plane. 

Draw  NO  and  MP,  parallel  to  the  Ray  of  Light,  ST;  O  is  the  Vanifhing 
Point  of  the  Shadows,  of  all  Lines  parallel  to  CD.;  and  P,  of  all  that  are  parallel 
to  EF,  on  the  inclined  Plane. 

'Draw  C  c  parallel  to  ST,  cuting  the  Shadow  of  A  B  at  c.  Draw  O.c  indefinite, 
and  D  d  parallel  to  the  Rays,  cuting  it  at  d ,  the  Shadow  of  D. 

DE  being  parallel  to  the  Pifture,  draw  de,  its  Shadow,  parallel  to  the  Vanifh¬ 
ing  Line,  OP,  meeting  the  Ray  of  Light  from  E,  at  e. 

P  being  the  Vanifhing  Point  of  the  Shadow  of  E  F,  draw  e  P,  meeting  the  Ray 
from  F,  at/;  anddraw/O,  till  it  cuts  the  Interfeftion  QR,  at / ;  from  which  it 
•tends  to  N,  the  Vanifhing  Point  ofFG;  being  parallel  to  the  Ground. 

dO  cuts  the  Interfeftion  at  a ,  from  which  Point  it  alfo  tends  to  N,  till  it 
meets  the  Ray,  from  K,  at  k.  Draw^M,  cuting  the  Ray  from  L  ;  and  LG 
being  parallel  to  the  Pifture,  draw  Ig,  parallel  to  the  Horizon,  which  compleats 
the  Shadow  of  that  Arm,  on  the  Ground. 

The  Shadow,  bhi,  of  the  Top,  having  the  fame  Vanifhing  Points,  refpeftively, 
it  would  be  unneceffary  to  defcribe.,  being  obvious,  from  the  Figure. 


Secondly.  When  the  Luminary  is  on  this  Jide  of  the  Picture. 

Tn  the  foregoing  Cafe  (as  in  other  preceding)  the  Vanifhing  Point  of  the  Shadow  of  every  Right 
Line,  on  the  inclined  Plane,  was  produced,  by  drawing  a  Right  Line,  parallel  to  the  given  Ray,  from 
•the  Vanifhing  Point  of  the  Line  whofe  Shadow  was  required,  to  the  Vanifhing  Line  of  the  inclined 
Plane;  becaufe  the;Luminary  being  fuppoled  in  the  Plane  of  the  Picture,  all  its  Rays  ate  confequently 
parallel  amongft  tnemfclves.  ....  '  t, 

In  this,  the  Rays  of  Light  having  a  Vanifhing  Point,  a  Right  Line  joining  the  Vanifhing  Point  of 
the  Line,  and  t  e  Vanifhing  Point  of  the  Rays,  cuts  the  Vanifhing  Line,  or  being  produced,  would 
(if  it  be  not  parallel)  cut  the  Vanifhing.Line  of  the  Plane  of  projection,  in  the  Van  fhing  Point  of 
.the  Shadow  (Prob.,4.)  or,  the  Rays,  inftead  of  being  parallel  amongft  themlelves  .(as  in  thd  former 
-Cafe)  converge  in  a  Point,  in  which  confifts  the  difference. 

2  *  0  IS 
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O  is  the  Vanifhing  Point  of  the  Rays,  MN  the  Vanifhing  Line  of  the  Ground,  Fig,  26. 
and  OP  of  the  inclined  Plane,  of  which,  QR,  is  its  Interfeaion  with  the 
Ground.  M  and  N  are  the  Van.  Points  of  hor.  Lines  in  the  Objed,  as  before. 

S  being  the  Seat  of  the  Luminary,  on  the  Ground,  draw  AS,  cuting  the  Inter¬ 
feaion,  QR,  at  a.  Then,  becaufe  AB  is  parallel  to  the  Picture,  produce  ©S, 

(being  parallel  to  AB)  till  it  cuts  the  Vanifhing  Line  of  the  inclined  Plane,  at  T. 

Draw  aT;  Bo,  a  Ray  of  Light,  cuts  aT  at  b ,  the  Shadow  of  B;  and  Co 
cuts  it  at  c ;  through  which,  a  Line  drawn  from  O  gives  the  Shadow  of  DK,  on 
the  inclined  Plane  ;  from  the  Interfedion  Q  R  it  tends  to  N.  Rays  from  D  and 
K»  tending  to  ©,  determine  the  extremes  of  the  Shadow. 

It  would  be  ufelefs  to  defcribe  the  whole,  the  fame  Letters  of  reference,  as  in  the  foregoing  Cafe, 

Ihcw  how  the  Shadow,  of  every  Line  is  produced,  by  adheiing  to  the  former  Lefl'ons,  in  this  Cafe. 

E  X  A  M  P  L  E  VI. 

To  projedi  the  Shadow  of  a  Right  Line ,  inclined  to  the  Horizon  and  to  the  Picture,  on  Plate 

fever al  Planes ,  varioujly  inclined  to  both.  XLI V. 

AC  reprefents  a  Ladder,  leaning  againft  a  Building,  on  which  its  Shadow  is  to  be  Fig.  27. 
proje&ed.  ©  is  the  tranfproje&ed  place  of  the  Luminary  j  H  and  I  are  the 
Vanifhing  Points  of  horizontal  Lines  in  the  Building,  and  E  of  the  Ladder. 

FI  is  the  Vanifhing  Line  of  the  Roof  of  the  Building;  and  GI  of  the  adjoining 
Shed ;  on  which,  the  Shadow  is  alfo  projected. 

Draw  E©,  and  produce  it  to  the  vertical  Vanifhing  Line  (KI)  of  the  Sides  of 
■the  Building,  cuting  it  at  K;  the  horizontal  Vanifhing  Line  is  cut  at  L,  and  the 

inclined  Vanifhing  Lines,  at  M  and  N. 

K,  L,  M,  N,  and  E,  are  all  Vanifhing  Points  of  the  Shadow.  (Prob.  4.) 

From  the  foot  of  the  Ladder,  draw  Lines  to  the  Vanifhing  Point  L,  cuting  the 
•Interfeaion  of  the  Plane  V,  with  the  Ground,  at  a  and  b;  AabB,  is  its  Sha¬ 
dow  on  the  Ground. 

K  being  the  Vanifhing  Point  of  the  Shadow,  on  the  vertical  Planes,  draw 
Lines  from  K,  through  a  and  b,  till  they  cut  the  common  Interfeaion  of  the 
Planes 'V  and  U,  ate;  from  which,  draw  Lines  to  E,  the  Vanifhing  Point  of 
.the  Ladder;  becaufe  it  is  parallel  to  the  Plane  U. 

M  being  the  Vanifhing  Point  of  the  Shadow,  on  the  Plane  X,  draw  dM,  cuting 
.the  Interfeaion  of  that  Plane  with  the  next,  at  e  ;  from  which  Points  draw  Lines 
to  K  ;  for  the  Shadow  on  the  Plane  Y,  being  parallel  to  V,  has  the  fame  Van.  Point. 

From  the  Points  f/  (where  the  Ladder  touches  the  Eaves  of  the  Rooff  draw 
to  N  ;  and,  where  they  cut  the  Interfeaion  of  the  Chimney  with  the  Root,  draw 
to  K,  and  E;  from  C  and  D  the  ends  of  the  Ladder,  draw  to  ©,  cuting  them, 
which  compleats  the  Shadow  of  the  lides  of  the  Ladder. 

If  from  each  Step,  on  either  Side,  Lines  are  drawn  to  ©,  cuting  the  Shadow 
of  that  Side,  at  a ,  b ,  c,  &c.  and  from  thofe  Points,  Lines  are  drawn  to  I,  the 
Vanifhing  Point  of  the  Steps,  their  Shadows  will  be  compleated,  on  the  1  lanes 
X,  Y,  and  Z,  as  well  as  on  the  Ground  ;  becaufe  the  Steps  are  paiallel  to  all 

thofe  Planes;  being  parallel  to  the  Horizon.  .  , 

On  the  vertical  Plane  U,  their  Vanifhing  Point  is  where  a  Right  Line  drawn 
from  I,  through  ©,  would  cut  the  vertical  Vanifhing  Line  EH,  of  that  End. 

The  Chimney  being  perpendicular,  ©S,  drawn  perpendicular,  cuting  tne  Vamfhing 
Line  (G I)  of  the  Roof,  at  R,  gives  its  Vanifhing  Point;  J©  determines  its  length. 

OPO  reprefents  a  Sign  Poft,  whofe  Shadow,  Oo,  on  the  Ground,  ai‘d  11  P.Q’ 
on  the  Wall,  L  projeacd  by  the  fame  Point  (o)  whole  Seat  is  S;  which,  being 
fo  near  the  Vanilhing  Point  1,  confequently,  the  Luminary  is  nearly  in  the  Plane 
O.PQ.;  wherefore,  the  Shadow  of  both,  on  the  Wall,  are  almoft  in  one  Liner 
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In  this  fituation  of  this  Obje£V,  the  Shadow  is  more  pleafing  fuppofing  the  Sun  on  the  other  fide  of 
the  Picture;  as  Oo,  on  the  Ground,  op  of  the  Poft,  on  the  Wall,  and  p Q_ of  the  Bearer.  The  Sun 
being  on  the  left  hand,  V  (at  a  proper  diilance)  may  be  the  Vanifhing  Point,  of  the  Shadow  andt 

the  Seat  of  the  Luminary,  is  the  Vanilhmg  Point  of  O o,  on  the  Ground  (Prob.  2.)  OP  being  perpen¬ 
dicular.  The  Rays  of  Light,  P p,  &c.  indicate  the  reft. 

E  X  A  M  P  E  VII. 

To  projecl  the  Shadow  of  a  Building ,  and  the  fever dl  parts  of  it  on  the  other ;  the  Lu¬ 
minary  being  on  ihis  fde  of  the  Picture^  having  tts  Altitude  and  Inclination  given. 

Let  the  Angle  of  the  Sun’s  Elevation  be  equal  X  ;  and  the  Inclination  to  the  Pic¬ 
ture,  ot  a  vertical  Plane  palling  through  its  Center,  equal  Z. 

Find  g  ,  the  tranfprojeCted  place  of  the  Luminary  ;  by  Prob.  I. 

Draw  ©S  perpendicular,  giving  S,  the  Seat  of  the  Luminary,  on  the  Ground. 

Then,  draw  AS,  cutirg  the  InterfeCtion  of  the  Plane  of  the  Arches,  on  the 
Ground,  at  a  ;  from  which,  draw^a,  perpend,  the  Shadow  of  AB  on  that  Plane. 

Produce  ©S,  till  it  cuts  V  O,  the  Vanilhing  Line  of  the  inclined  Plane  X,  at  O ; 
the  Vanilhing  Point  of  the  Shadow  of  AB,  on  that  Plane,  - 

Draw  a  O  indefinite;  and,  becaufe  of  the  projecture  of  the  Cornice  at  C,  calling 
a  Shadow  (JB)  on  the  Plane  W,  draw  Be,  cuting  aO  at  b,.  the  Shadow  of  B  ; 
from  which,  draw  be,  to  r he  Vanilhing  Point  V  ;  becaufe,  b C,  projecting  that 

Shadow  is  parallel  to  the  Plane  X.  ■  . 

Then,  M  being  the  Vanilhing  Point  of  C  D,  draw  o  M,  and  produce  it,  till  it 
cuts  the’  Vanilhing  Line  of  the  "Planes  V  and  W  ;  and,  V  O  being  alfo  cut  at  P, 
draw  c  P,  cuting  the  next  plane  at  e.  and  draw  eQ,  to  the  V  an  idling  Point,  in  VE. 

L  being  the  Vanilhing  Point  of  DE,  draw  ©L,  and  produce  it  to  the  Vanilhing 
Line  V M,  of  the  Roof,  cuting  it  at  N.  Draw  N  E,  and  D  o  cuting  it  at  d,  and 
draw  Md,  to  f,  which  compleatsthe  Shadow  of  that  part.  CD,  projecting  the  Sha¬ 
dow  df,  is  parallel  to  the  Plane  Y,  and  has,  therefore,  the  lame  Vanilhing  Point,  M. 

As  the  Luminary  is  not  much  elevated,  the  Shadow  of  the  angle  of  the  Cornice 
falls  on  the  Wail,  at  h.  F  being  its  Seat  on  the  Ground,  draw  F3,  cuting  the 
interfedion  of  the  Wall  with  the  Ground  at/;  from  which  draw /h,  perpendi¬ 
cular,  and  Ho,  cuting  it  at  h.  '  ...  _  .  ’ 

RT  is  the  Vanilhing  Line  of  the  Wall  Z,  and  M  being  the  Vanilhing  Point  of 
HP  ©M,  cuting  RT  gives  the  Vanilhing  Point  T,  of  hi,  the  Shadow  of  HI,  on 
ithe’piant’z.  From  i,  the  Shadow  of  I  K  tends  to  K,  in  RT ;  Kg  cuts  it  at  k  ; 
from  which,  the  Shadow  of  K L  (the  Ridge,  which  is  not  leen)  tends  to  R,  till  it 
cuts  the  InterfeCtion  of  the  Wail  with  the  Ground,  whence  it  tends  to  V.  £© 
cuts  it  at  e ;  from  which  Point,  edis  the  Shadow  of  the  Hip,  at  the  farther  corner. 

To  determine  the  Shadow  of  the  projeCture  of  the  Cornice.  Let  m  n  he  the  feat 
of  the  firft  Trufs,  on  the  top  of  the  Cornice,  and  m  its  utmoft  projeaure,  which 
projects  the  Shadow  ;  or,  take  any  other  Point,  in  mY. 

L  being  the  Vanilhing  Point  of  the  Trufs,  i.  e.  of  mil,  draw  from  ©  through  L, 
till  it  cuts  the  Vanilhing  Line  of  the  Planes  W ;  from  which  Point,  draw  no,  and 
m©,  cuting  it  at  o,  the  Shadow  of  m,  on  the  Plane  W,  produced. 

Draw  oV ,  cuting  both  Planes  W,  in  Gr,  and  BJ,  the  Shadow  of  the  extreme 
projeCture  of  the  Cornice,  on  thofe  Planes. 

Having,  by  the  fame  means,  obtained  the  Shadow  of  the  lower  edge  of  the  fronts 
of  the  Truffes,  their  places  are  obtained  by  drawing  Lines,  from  each  to©.  The 
firft  falls  on  the  Wall,  at  p,  and  the  firft  on  the  other  fide,  at  q ,  on  the  low  Roof. 

The  Shadows  of  the  Piers  of  the  Arcade,  againft  the  Wall,  within,  are  projeCfed 
by  means  of  the  Vanilhing  Point  S,  till  they  meet  the  wall,  where  they  are  upright. 
Lines  drawn  to  ©,  determine  their  height.  (See  SeCt.  IV.  for  the  Arches.) 

Thus,  the  Shadow  of  the  whole  Building  is  compleated  ;  in  which  are  all  the 
variety  of  Examples,  neceliary  for  projecting  the  Shadows  of  right  lined  ObjeCts. 
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Of  the  Shadows  of  curved  Lines  and  curve-lined  Obje&s*  on  plane 

and  curved  Surfaces.- 


A  S  the  PerfpeCtive  of  curve-lined  Objects  is  more  difficult  and  liable  to  error 
than  right-lined,  on  account  of  the  continual  bending,  and  varying  in  the 
direction  of  curve  Lines ;  fo,  their  Shadows  are  with  more  difficulty  projected. 
As  there  are  no  vaniffiing  Points  of  the  Original  Lines,  fo  neither  can  there  be  va- 
niffiing  Points  of  the  Shadows ;  alfo,  when  the  Shadows,  either  of  right  or  curved 
lines,  are  projected  on  a  curved  Surface,  there  being  no  Vanilhing  Line,  the  figure 
of  the  Shadow  cannot,  fo  certainly,  be  defcribed  thereon.  Neverthelefs,  Rules 
may  be  prefcribed,  for  projecting  Shadows,  in  fuch  cafes;  which,  if  followed, 
will  produce  th^  true  projection  of  as  many  Points,  in  the  Curve,  as  are  neceffary, 
for  dcfcribing  the  contour  of  the  Shadow,  with  tolerable  accuracy.  The  principal 
Shadow  being  determined,  the  minutias,  of  Mouldings,  &c.  may,  byaPerfon  who 
has  judgment,  be  done  by  Hand,  and  in  many  cafes  they  mull  ;  for,  I  fairly  own, 
that  it  is  more  than  human  patience  can  bear,  nor  indeed  is  it  poffible,  to  projeCt 
Shadows,  in  all  Cafes,  with  mathematical  exaCtnefs. 

The  Shadow  of  a  Circle,  projected  upon  any  Plane,  to  which  the  Circle  is  parallel* 
is  a  Circle,  of  equal  dimenfions  ;  in  all  fituations  of  the  Luminary,  whatever. 

For,  whether  its  fituation  be  on  this,  or  on  the  other  fide*  or  in  the  Plane  of 
the  Picture;  whether  it  be  more  or  lefs  elevated,  ’tis  {till  the  fame;  the  projecting 
Rays,  being  parallel  amongft  themfelves,  generate  a  Cylinder,  for  the  moft  part 
oblique;  confequently,  being  cut  by  a  Wane  parallel  to  the  Circle,  its  projeflion 
muft  alfo  be  a  Circle,  ieeing  it  is  the  oppofite  Bale  of  the  cylinder ;  but,  being  cut 
oblique  it  is  an  Ellipfis.  So  that,  in  Arches,  &c.  parallel  to  the  PiCture,  the  Lu¬ 
minary  being  on  this  fide,  and  projecting  the  Shadow  on  a  vertical  Plane,  parallel 

to  the  Arches,  the  Center  of  each  being  determined,  the  reprelentation  of  the 

Shadow  of  each  Arch,  may  be  defcribed  with  Compares ;  which  will  be  in  pro¬ 
portion  to  the  Arches,  as  the  diftance  of  the  Plane  of  the  Arches,  to  the  diftance 
of  the  Plane  of  projedion.  But,  being  proje&ed  on  the  Floor,  or  any  other  Plane, 
not  parallel  to  the  Arches,  their  Representations  are  Ellipfes;  except  when  the 
Cylinder,  proje&ing  the  Shadow,  is  cut  fubcontrary*;  in  which  Cafe,  the  Shadow- 

will  be  a  Circle.  ,  .  ..  -  .  -  , 

In  all  other  pofitions  of  the  Arches,  to  the  Pifture,  and  in  all  fituations  of  the 

Luminary,  being  proje&ed  on  a  parallel  Plane,  the  Shadows  being  Circles,  their 
Reprefentations  are  Ellipfes,  defcribed  as  the  Arches,  themfelves;  and  being 
projected  on  any  other  Plane,  the  Shadows  being  Ellipfes,  their  reprefentations  are 
alfo  Ellipfes,  more  excentric,  generally,  though  not  always  fo. 


The  Shadow  of  a  Sphere  or  Globe  (as  well  as  its  perfpeaive  Projection)  on  a 
Plane  is  an  Ellipfis,  in  all  Cafes,  whatever;  except  when  a  Right  Line  paffing 
through  the  Center  of  the  Luminary,  and  of  the  Sphere,  is  perpendicular  to  the 

Plane  of  Projection. 


•  An  oblique  Cylinder  or  Cone  is  cut  fubcontrary,  when  the  Plane  of  feflion  “  ^ 

Axe  of  the  Cylinder  or  Cone  has  the  fame  inclination  to  it,  contrarywife.  As,  if  the  bun  be  cleva  ^ 
..  Degrees  and  be  fituated  fo,  that  a  vertical  Plane,  paffing  through  its  Center,  is  perpendicular  t 
P?ane  of  the  Arches  i  e.  to  a  vertical  Circle  ;  then,  if  the  ffiadow  be  projetfed  on  the  Floor,  or  any  ho 
Lontal  Planed  it  will  be  a  Circle;  for  the  Rays  cut  the  Floor,  in  the  fame  Angle,  «*  45  degrees. 

„  7  EXAMPLE 


274 


Book  IV. 


Plate 

XLV. 

Fig.  29. 
No.  2. 


Fig.  30. 


PROJECTION  OF  SHADOWS. 
EXAMPLE  VIII. 

To  project  the  Shadows  of  Cylinders,  on  a  horizontal  Plane,  lying  along ;  another  up- 
right,  Jo  fituated,  that  its  Shadow  crojfes  one  of  the  former. 

The  Bales  of  the  Cylinder  (X  and  Y)  being  inclined  to  the  Pi&ure,  their  repre- 
fentations  are  Ellipfes,  whofe  Shadows,  may  be  thus  proje&ed. 

Let  ABC  D  be  the  reprefentation  of  a  Square,  circumfcribing  a  Circle,  whofe 
Tides  are  parallel  and  perpendicular  to  the  Horizon.  Draw  the  Diagonals  AC  and 
BD,  alfo  the  two  Diameters  ab  and  cd,  parallel  to  the  fides  of  the  Square; 
and,  from  the  Points  e  and  f,  draw  perpendiculars  to  the  Bafe,  AD. 

Find  the  Shadow  of  the  Square  A  BCD  (by  Prob.  2.  and  3.)  and  draw  the  Dia- 
gonals,  AC  and  D B,  draw  dS,  alfo  gS  and  hS,  cuting  the  Diagonals;  and 
through  their  Interfe&ion,  draw  ha,  to  the  Vanilhing  Point  of  A  D,  &c. 

Then,  if  a  Curve  be  defcribed  through  the  eight  Points,  a,  e ,  d ,  b ,  g,  c,  ahd  d, 
it  will  be  the  true  reprefentation  of  the  Shadow  of  the  Circle,  a  c  b  d. 

Or,  becaufe  there  is  but  half  its  Shadow  required,  proceed  thus. 

Draw  ab  perpendicular,  through  its  Center  ;  alfo,  cd  and  ef  parallel  to  ab. 

Find  the  Shadows  of  a,  c,  e,  &c.  (Prob.  2.  Cafe  3.)  and  defcribe  the  Curve  ae b. 

Then,  the  Sides  of  the  Cylinder  being  parallel  to  the  Plane  of  proje&ion,  draw 
cV,  a  Tangent  to  the  Curve;  and,  the  Shadow  of  the  other  End  being,  de¬ 
fcribed  by  the  fame  means,  compleats  the  Shadow  of  that  Cylinder. 

Second.  The  Shadow  of  the  Cylinder  Z,  on  account  of  its  fituatioti,  is  but 
little  feen.  Its  Bafe  is  turned  from  the  Light,  in  the  other  .it  was  illumined,  fo 
that,  ’tis  the  other  edge  of  the  Circle  which  proje&sthe  Shadow. 

Third  .  The  Sides  of  the  upright  Cylinder  being  perpendicular  to  the  Horizon, 
draw  AS,  a  Tangent  to  its  Bafe,  at  A,  cuting  aV,  the  feat  of  the  Side  be,  on 
the  Ground,  of  the  Cylinder  Z,  at  A ;  from  which  Point,  draw  Ah  perpendi¬ 
cular,  cuting  be  (the  greateft  projedture  of  the  Cylinder  Z)  at  b. 

But,  on  account  of  the  inclination  of  the  Rays  of  Light,  the  Shadow  of  the 
Side  AE  will  be  continued  on  the  Ground,  till  it  falls  into  that  of  the  other,  at  a  ; 
and  it  is  continued  down  the  fide,  from  h  towards  a,  till  it  is  loft,  infenfibly,  in 
the  (hade  of  the  other  Cylinder. 

Take  as  many  Points,  b,  c,  d,  in  the  curve  of  the  Bafe,  of  the  Cylinder  Z,  as 
are  neceflary  ;  and  others,  anfwering  to  them,  that  is,  of  equal  height,  perfpe&ively, 
at  B,  C,  D,  on  the  Side,  AE,  of  the  upright  Cylinder;  from  all  which,  draw 
Lines  to  S,  cuting  others,  drawn  from  the  correfponding  Points  b,  c,  d,  to  the 
Vanifhing  Point  V,  at  h,  c,  d,  &c.  through  which,  a  Curve  being  defcribed,  will 
be  the  Shadow  of  the  Side  AE,  on  the  Cylinder  Z. 

For,  the  Side  of  the  Cylinder  (AE)  proje&ing  the  Shadow,  is  perpendicular  to  the  Plane  of  proje&ion; 
wherefore,  the  Plane  of  Shade,  occafioned  by  that  Line,  vanilhes  in  O  S;  and,  all  horizontal 
Lines  (in  that  Plane)  from  the  Points  A,  B,  C,  D,  &c.  vanilh  at  S  ;  and,  confequently,  they  muft  cut 
others,  bb,  &c.  drawn  in  the  Side  of  the  Cylinder  Z,  being  of  equal  height.  1  herefore,  abed  is  the 
fe&ion  of  the  Plane  of  Shade,  with  the  furface  of  the  Cylinder  Z,  made  by  the  Side,  AE,  of  the  upright 
Cylinder;  and  confequently,  abed  is  its  Shadow  on  that  Surface. 

The  upper  Bafe  (EF)  of  the  upright  Cylinder,  is  above  the  Eye,  and,  being 
parallel  to  the  Plane  of  proje&ion,  its  Shadow  is  a  Circle  ;  wherefore,  having  ob¬ 
tained  the  Shadow  of  any  Diameter,  as  ef,  of  EF,  by  drawing  Eg  and  Fo  ;  the 
former  cuting  AS,  at  e,  and  drawing  ef  to  the  Vanifhing  Point  of.  EF  ;  then,  the 
Shadow  being  a  Circle,  and  proje£ted  on  a  Plane,  not  parallel  to  the  Picture,  its 
reprefentation  is  an  Ellipfis  (Theo.  2.  Se£L  5.  Book  I.) 

Defcribe  the  reprefentation  of  a  Circle,  whofe  Diameter  found  is  e  f  (Prob.  2. 
Se£h  8.)  and  fromG,  draw  a  Tangent,  tending  to  S,  the  Shadow  of  the  other  Side 
of  the  upright  Cylinder,  which  alfo  cuts  the  other  in  the  fame  manner,  and  com¬ 
pleats  the  Shadow,  as  much  as  can  be  feen.  Let  it  be  obferved,  that  the  Shadow, 
on  the  Cylinder  Z,  is  darkeft,  where  the  Light  is  ftrongeft. 
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EXAMPLE  IX. 

To  projedl  the  Shadows  of  Right  Lines ,  on  a  convex  cylindrical  Surface . 

Let  AK  be  a  Right  Line,  any  how  fituated,  in  refpe&  of  the  Cylinder  X;  its  Fig.  -i. 

Vanifhing  Point  is  V.  Its  Shadow  on  the  Cylinder  is  required;  o  being  the  ^  3 

tranfprojecled  Image  of  the  Luminary. 

r  j  x  Cj  *  ? 

Draw  V  ©,  cuting  the  Horizontal  Line  at  J,  the  Vanifhing  Point  of  the  Shadow 
on  the  Ground.  Draw  A  J,  cuting  the  Bafe  of  the  Cylinder  at  a  ;  and,  through 
a,  draw©^,  cuting  A K  at  A. 

A  a,  on  the  Ground,  is  the  Shadow  of  A  A,  part  of  the  Line.  AK  ;  beyond 
which,  its  Shadow  is  projected  on  the  Cylinder. 

Having  obtained  $,  the  Seat  of  the  Luminary,  (Prob.  2.)  alfo,  R,  the  Vanifh- 
ing  Point  of  the  Seat  of  AK,  on  the  Ground,  draw  AR;  and,  from  various 
Points,  B,  C,  &c.  (in  AK)  at  difcretion,  beyond  yf,  draw B 5,  C C,  &c.  perpendi* 
cular;  from  all  which  Points,  B ,  C,  &c.  fo  obtained,  draw  Lines  to  S,  cuting  the 
Bafe  of  the  Cylinder,  at  b,  c,  &c.  from  which,  draw  perpendicular  up  the  Cylinder  ; 
and  from  the  feveral  Points,  B,  C,  &c.  draw  lines' to  ©,  cuting  the  correlponding 
Perpendiculars,  at  b ,  c,  d ,  &c.  through  all  which,  a  Curve,  a bcdef  being  de¬ 
ferred  is  the  Shadow  of  AF ,  part  of  AK,  oil  the  cylindrical  Surface. 

The  remaining  part  of  its  Shadow,  falls  on  the  Ground,  behind  the  Cylinder. 

Second.  FH,  on  the  top  of  the  Cylinder,  is  a  Square,  which  may  reprefent  the 

Abacus  of  the  Tufcan  Capital;  to  project  its  Shadow  on  the  Cylinder  and  Floor. 

-  Take  as  many  Points  f,  g,  h,  &c.  as  are  necefiary,  in  the  lower  Lines,  which 
cad  their  Shadows  on  the  Cylinder ;  from  all  which,  draw  to  S ;  alfo,  from  the 
Angle  G,  cuting  the  upper  Bafe,  or  Curve,  at  1,  2,  3,  &c. 

Draw  perpendiculars  from  each  Point,  down  the  Cylinder,  which  are  cut,  by 
Rays  from  each  Point,  f,  g,  &c  to  ©,  at  f  g ,  &c.  the  Angle  G  is  projected  to  G. 

The  Ray  k  o  ,  touches  the  Cylinder,  at  k,  whence,  it  is  projected  to  K,  on  theFloor. 

Curve  Lines,  drawn  through  Gfgh,  and  Gtk ,  are  the  Shadows  of  the  Lines 
Gk  and  G1  on  the  Cylinder  ;  kF  is  proje&ed  on  the  Floor. 

Draw  Sa,  a  Tangent  at  the  Point  a,  cuting  the  Ray,  from  k  at  K-,  a  if  is  the 
Shadow  of  the  fide  of  the  Cylinder  on  the  Floor. 

Draw  KF  to  the  Vanifhing  Point  of  GF,  and  F  ©,  cuting  it  at  F ,  the  Sha¬ 
dow  of  the  Angle  F ;  draw  F L,  to  the  Vanifhing  Point  of  GH,  and  FI,  the 
upper  Line,  oh  the  other  lide,  which  calls  the  Shadow;  Io  cuts  it  at  I;  through 
which,  draw/iW,  tending  to  the  vanifhing  Point  of  HI,  and  compleats  the  Sha¬ 
dow  on  the  Floor. 

Third.  NO  is  a  Line  projecting  from  the  Cylinder,  at  pleafute;  let  P  be  its 

Vanifhing  Point ;  to  project  its  Shadow,  on  the  Cylinder. 

Draw  PQ,  perpendicular,  cuting  the  horizontal  vanifhing  Line,  in  the  vanifhing 
Point  of  the  Seat  of  N  O,  on  any  horizontal  Plane,  imagined  at  difcretion  (above 
or  below  the  Vanifhing  Line)  cuting  the  Cylinder.  Let  Nu  be  a  fedtion  of  fuch 
a  Plane  with  the  Cylinder. 

Draw  Oo,  perpendicular,  cuting  Nu  at  o,  and,  through  o,  draw  Qn,  inde¬ 
finite  ;  from  the  extreme  N,  and  from  various  other  Points,  as  r,  s,  in  N  O,  draw 
perpendicular,  cuting  Qn,  at  n,  t,  and  u,  from  which,  draw  to  S,  cuting  N u, 
at  N,  t,  and  u.  Draw  N »,  tr ,  and  us ,  perpendicular,  and  No,  &c.  cuting 
them  at  n,  r,  and  s ;  through  which  Points,  the  Shadow  of  NO  is  delcribed. 

The  reft  is  obvious,  from  the  Figure. 
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projection  of  shadows 


example  X. 

To  projeB  the  Shadow  of  a  Tufcan  Bafe  on  the  Floor ,  cafually  fituated  to  the  Picture * 


G  is  the  tranfprojedted  Image,  and  S  the  Seat  of  the  Luminary. 

Draw  AS  and  Bo,  cuting  at  b,  and  draw  bV ;  Co,  cuting  ^V,  determines 
the  Shadow  of  the  edge  of  the  Plinth,  BC,  provided  nothing  elfe  interfered. 
But,  the  Torus,  &c.  and  Shaft  of  the  Column  unite  their  Shadows  with  it. 

For  the  Column,  draw  SB  and  SF  tangents  to  its  Bafe,  on  the  Ground ;  from 
the  points  of  contradt,  draw  BD  and  FE,  perpendicular;  which  determine  where 
the  total  Shade,  on  the  Shaft,  begins.  B  D,  and  EF,  are  the  Sides  of  the  Co¬ 
lumn  which  projedt  the  Shadow,  on  the  Ground.  ~  a  i? 

Draw  D  o  ,  and  E  o ,  curing  BS,  and  FS,  at  d  and  e,  the  Shadows  of  D  and  b. 
DE  is  a  Diameter  of  the  Column j  and  de  being  drawn,  tending  to  tne 
fame  Vanifhing  Point,  may  be  confidered  as  its  Shadow;  on  which,  as  a  Diameter 
found,  defcribe  the  reprefentation  of  a  Circle  (Prob  3.  Sett.  8.)  or,  of  a  Semicircle, 
d  f  e  only  which  terminates  the  Shadow.  The  Column  being  fuppoled  cut,  by 
a  horizontal  Plane,  through  DE,  its  Shadow  is,  confequently,  a  Circle  ;  being 

proiedted  on  a  Plane  to  which  it  is  parallel.  ,  r  „ 

The  Shadow  of  the  Fillet  g  h,  may  be  projedted  after  the  fame  manner ;  but,  as 

fo  little  of  it  is  feen,  it  would  be  unneceffary  trouble.  *  .  \  , 

Draw  a  Tangent  to  its  Bafe,  at  b,  from  S,  and  draw  bg  perpendicular,  and 
go,  cuting  bS,  at  g,  the  Shadow  of  the  Point  g.  By  the  fame  means  the  Sha¬ 
dows  of  other  Points,  tnay  be  obtained. 

The  Shadow  of  the  Torus  is  not  eafy  to  defcribe ;  feeing  its  Surface  is  conti¬ 
nually  varying,  it  is  fcarce  poffible  to  determine  what  part  of  it  projetfs  the  bha- 
dow;  except  the  Point  d9  of  the  greateft  fwell,  determined,  as  the  Fillet,  by  a 
perpendicular  from  c.  No  other  Point  in  that  Circle  projedts  a  Shadow,  on  this 
fide;  to  determine,  abfolutely,  what  other  Points  do,  is  what  I  lhall  not  attempt, 
being  perfuaded,  my  Readers  will  excufe  me  that  trouble. 

N  B  The  Shadow  of  the  Shaft  falls,  firft,  on  the  Cavetto,  before  it  reaches  the  Ground ;  the  Fillet 
on  the  Torus,  and  the  Torus  on  the  upper  Plane  of  the  Plinth  ;  winch  the  Figure  defenbes. 

The  Shade  on  the  Torus,  and  on  the  Column,  &c.  is  more  hard  and  edgy  when  the  Sun  fhines  on 
them,  than  other  wife;  yet  there  is  no  edge  defined;  alfo,  the  Light  is  broader,  and  gradates  more  fud- 
denTy  into  the  Shade ;  and  the  Refleftions  are  much  ftronger ;  but  that,  I  lhall  referve  toanother  Sedion. 


EXAMPLE 


XI. 


To  project  the  Shadow  of  a  Doric  Capital,  on  a  vertical  Plane,  whofe  Vani/hing  Line 
t  (V  Y)  and  Interjection  (A  B)  with  the  Ground  Plane  are  given, 

CD' cuts  the  Plane  at  a;  find  its  Shadow,  c d  (Prob.  4.)  ©“beingtheVanifh- 

ing  Point  of  the  Rays,  and  G,  of  the  Line;  which,  being  joined  and  produced, 

cuts  the  Vanifhing  Line,  V  Y,  at  V,  the  Vanifhing  Point  cf  the  Shadow. 

After  the  fame  manner,  the  Shadow  de,  of  D  E,  &c.  may  be  obtained  ;  and 

the  whole  Shadow,  edef,  of  the  fquare  of  the  top  of  the  Abacus,  in  which  draw 

the  Diagonals;  and  let  the  lefler  Trapezium  abed,  be  the  fuppofed  Shadow  of  the 

fquare  of  the  Column,  parallel  to  the  former,  and  found  by  the  fame  means;  in 

which,  the  Ellipfis,  inferibed,  may  be  the  Shadow  of  the  top  of  the  Column,  m  the 

Plane  of  the  Abacus,  from  which  draw  Perpendiculars ;  or,  rather  (becaule  of  the 

fwelling  of  the  Column)  fomewhat  diverging,  and  gently  curved. 

The  Shadows  of  the  Angles,  g  and  h,  are  obtained  as  the  Square  of  the  top  , 

and,  if  great  accuracy  was  requifite,  the  fquare  of  the  Aflragal,  ik  may  be  alio 

projedted,  in  its  true  place.  But,  as  nothing  more  of  its  Shadow  is  defined  than 

what  projedts  beyond  the  Column,  it  may  be  difpenfed  with,  the  Points,  1  an 

h,  being  determined,  are  fufficient.  _ 
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•  PaffinSbyth«  Ovoloto  0%  maybe  fome  guide  for  defcribine 

its  Shadow  ;  but,  on  account  of  the  continual  variation  of  its  Surface,  every  way° 
tis  not  eafy  to  determine  at  what  Points  they  touch  it.  y  ' 

Neither  can  the  curve  of  the  Shadow  of  fg,  be  defcribed  on  the  Ovolo  with 
certainty,  as  on  a  Cylinder,  yet  fome what  may  be  done  towards  it;  for  example  • 
the  Shadow  of  the  point  b  is  required.  * 

In  this  procefs,  it  is  neceflary  to  have  the  pei-fpeftive  curve  (aef)  of  the  feat  of  the  fmall  Fillet  from 
which  the  Ovolo  projefts,  on  the  under  Plane  (gh)  of  the  Abacus. 

Then,  draw  bS,  curing  it  at  a%  draw  ab ,  perpendicular,  and  defcribe  the 
curve  3  c,  a  fettion  of  the  Ovolo,  by  the  Plane  of  Shade ;  b  o  1  being  drawn,  curing 
that  Curve,  determines  the  Shadow  of  b,  on  the  Ovolo,  at  c ;  which,  becaufe  it 
touches  the  Curve  only,  is  the  limit  of  the  Shadow  on  the  Ovolo. 

The  reft  of  the  Shadow  of  that  Line,  from  b  to  g,  falls  on  the  vertical  Plane. 

-  After  the  fame  manner  as  many  Points  may  be  determined  as  the  Student  has 
patience  for;  and  when  done,  ’tis  a  great  chance  if  it  be  more  exa£t  than  a  judi¬ 
cious  Perfon  would  defcribe  by  gueis  ;  neverthelefs  it  is  ufeful,  to  give  an  Idea 
how  fucli  Shadows  may  be  projected,  and  what  kind  of  curves  they  defcribe. 


E  X 
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A ‘vertical,  concave,  cylindrical  Surface  being  fo  fituated \  that  the  Shadow  of  one  part  is 
projected  on  the  other  \  how  to  determine  that  Shadow ;  alfo,  ofR'wht  Lines  anv  how 
fituated  to  the  Surface,  and  to  the  Luminary.  J  6  7 

Let  ABX  be  a  Wall,  inclofing  a  circular  Area,  o  3  is  the  Vanifhing  Point,  of  Fig 
the  Rays  of  Light,  and  S,  of  the  Shadows  of  Perpendiculars. 

Draw  SC,  a  tangent  to  the  Curve,  which  determines  the  point  where  the  Sha¬ 
dow  begins,  whatever  be  the  Altitude  of  the  Luminary. 

Draw  AS,  cuting  the  Curve  on  the  Ground,  at  a;  draw  ab  perpendicular,  and 
B©3,  cuting  it  at  b,  the  Shadow  of  B. 

By  th£  fame  means,  the  Shadows  of  as  many  Points  (D,  E,  &c.)  as  are  requi¬ 
site,  may  be  found;  through  which,  the  Curve,  Cdeb,  may  be  defcribed;  which 
is  the  true  Shadow  of  the  Curve  CDEB,  on  the  concave  Surface. 


Second.  Let  FG  be  a  piece  of  Timber,  projecting  perpendicularly  from  the  Wall, 

whofe  Shadow  is  required  ;  its  Van.  Point  is  where  GF  would  cut  SR  produced! 

Draw  Ef  perpendicular,  either  to  the  top  or  bottom  of  the  Wall ;  and,  through 
f,  draw  a  Line  to  the  Vanifhing  Point  of  FG,  cuting  a  perpendicular  from  G.  fg 
is  the  Seat  of  F  G,,  on  the  Plane  of  the  top,  being  horizontal. 

From  feveral  Points,  b,  i,  &c.  draw  perpendicular,  cuting  fg,  at  k,  1,  &c. 
from  g,  k,  and  1,  draw  lines  to  S,  cuting  the  Curve  of  the  Top,  at  m,  n,  o,  from 
which,  draw  Perpendiculars,  indefinite  ;  and  from  the  Points  g,  h,  i,  &c.  draw  to 
©\  cuting  them,  refpe&ively,  in  the  Points  g,  h,  i,  which  determine  the  Shadows 
of  thofe  Points  on  the  Wall;  through  which,  a  Curve,  being  defcribed,  is  the 
Shadow  of  the  lower  edge  of  the  Timber.  The  reft  is  evident. 

HI  is  another  piece,  alfo  perpendicular  to  the  Wall,  its  Vanifhing  Point  is  Y. 
Its  Shadow  is  defcribed  after  the  fame  manner;  or  by  means  of  a  iedrion  of  the 
Wall  (Hi)  parallel  to  the  Horizon.  Draw  IS,  curing  it  at  h ;  from  which, 
dfaw  perpendicular,  and  I  o  3  interfering  at  K,  which  determines  its  length  ;  the 
Shadow  being  fo  nearly  perpendicular,  it  deviates  but  little  from  a  Right  Line. 

If  its  Vanifhing  Point  was  at  S,  the  Shadow  would  be  perpendicular. 


Third.  LM  is  a  piece  of  Timber,  inclined  to  the  Wall,  its  Vanifhing  Point  is  Qa 

Draw  Qo,  curing  the  Horizontal  Line  at  P,  the  Vanifhing  Point  of  the  Sha¬ 
dow  on  the  Ground.  Draw  LP,  cuting  the  Curve  at  the  bottom,  at  p  ;  through 
p,  draw  qO,  cuting  LM,  at  O.  Lp  is  the  Shadow  of  LO,  on  the  Ground. 

4  A  Draw 
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PROJECTION  OF  SHADOWS 

Draw  MN,  perpendicular;  and  LP,  being  drawn,  LN  is  the  Seat  of  LM,  on 
the  Ground.  From  feveral  Points  a,  b,c,  (between  O  and  M)  draw  perpendicular  to 
the  Seat  LN,  at  d,  e,f;  from  which,  draw  to  S,  cuting  the  Curve  at  the  bottom, 
at  p-,  h,  i,  and  from  them  draw  perpendicular.,  up  the  Wall ;  alfo,  from  a ,  b,  c , 
draw  to’  o,  cuting  them,  refpeftively,  at  a,  b,  c;  through  which,  a  Curve  being 
defcribed  is  the  Shadow  of  OM,  on  the  concave  Wall. 

For  the  Shadow  of  each  Perpendicular  ad,  &c.  is  proje&ed  firft,  fromito^;  and  gz,  &c.  is  parallel 
to  ad,  &c.  ad  being  parallel  to  the  Wall. 

E  X  A  M  P  L.  E  XIII. 

To  projett  the  Shadows  of  Arches',  or,  the  Shadow  of  the  circular  outline ,  on  the 

infde ,  cylindrical ,  and  plane  Surface. 

•  «.  ■  «  V  *■  — 

This  Example  is  the  fame,  in  every  refpeft,  as  the  firft  part  of  the  laft,  except  in  the  pofition  of  the 
Cylinder  to  the  Picture  5  their  pofition  to  the  Horizon  is  of  no  fignification; 

First  ;  the  Arch  (X)  is  parallel  to  the  Picture  C  is  the  Center. 

The  Luminary  being  on  this  fide,  and  o  its  Image;  draw  Co,  indefinite. 

Then,  becaufe  the  plane  of  the  Circle  is  parallel  to  the  Picture,  draw  a  Tangent 
to  the  Curve,  at  A,  parallel  to  Co4;  alfo,  from  various  Points  B,  D,  &c.  at  difcre- 
tion,  draw  parallel  Ordinates,  cuting  the  oppoiite  fide  of  the  Arch,  at  b,  d,  &c. 
from  all  which,  draw  to  C  ;  and  laftly,  draw  Bo,  Do,  &c.  cuting  bC,  dC,  &c. 
rcfpeaively,  at  b,  d,  &c.  through  which,  a  Curve  being  defcribed,  is  the  Shadow 
of  all  that  part  of  the  Circle,  from  A  (where  the  Shadow  begins)  to  G,  where  it 
falls  into  the  perpendicular. 

If  from  A,  to  b,  there  be  too  much  fpace,  for,  defcribing  the  curve  accurately, 
take  another  point  (a)  and  projeft  its  Shadow  to  a ,  and  more  if  neceflary. 

SCHOL.  In  this,  the  affinity  to  the  former  Example  is  obvious.  The  Right  Lines,  BB,T>D,  &c. 
tending  to  C,  (the  Center  of  the  Piflure)  reprefent  perpendiculars  to  the  Bafes  of  the  Cylinder ;  as,  in 
the  former  they  are  perpendicular,  being  parallel  to  the  Pidture;  alfo,  the  Lines  Bb,  Dd,  &c.  which 
are,  in  this  Cafe,  parallel  toC©,  in  the  former  they  vanilh  in  S;  becaufe  they  reprefent  parallel 
Lines,  in  a  Plane  not  parallel  to  the  Picture  ;  as,  in  this  Cafe,  they  are  parallel,  being  in  a  Plane 
parallel  to  the  Pifture.  The  Rays  of  Light,  in  both  Cafes,  tend  to  their  Vanifhing  Point. 

2  The  Shadow,  from  A  to  e,  notwithftanding  its  apparent  convexity  towards  the  Front,  is  really 
*  concave  the  fame  as  the  other  ;  the  convexity  arifes  only  from  its  pofition  to  the  Eye,  owing  to  the 
exterior  Curve  Abe;  which,  in  the  former,  is  concave,  the  Eye  being  between  the  two  Bafes,  nearly 
oppofite  to  that  part  of  the  Surface  on  which  the  Shadow  falls  ;  in  which  pofition  of  the  Eye,  the 
true  curve  of  the  Shadow  is  feen. 

Fig.  26.  reprefents  the  fame  thing,  Inclined  to  the  Picture ;  in  which,  the  per¬ 
pendiculars  BB,  &c.  vanilh  in  H,  in  the  Horizontal  Line  HL,  as  before  in  the 
Center;  confequently,  bb,  d  d,  &c.  vanilh  in  the  fame  Point. 

Alfo  Bb,  Dd,  &c.  vanilh  at  S,  in  the  Vanilhing  Line  of  the  Arch,  where 
Hos  cuts  it;  H  being  the  Vanilhing  Point  of  Right  Lines  perpendicular  to  the 
Plane  of  the’ Arch  (Prob.  2.)  The  Rays  of  Light  vanilh  at  ©5;  confequently,  HS 
is  the  Vanilhing  Line  of  the  Plane  of  Shade,  for  Lines  perpendicular  to  the  Plane 
of  the  Arch,  and  S  is  its  Seat  on  that  Plane. 

Fig.  o7.  reprefents  another  Arch,  with  the  Light  flowing  inwardly  (asinExample 
42.  Book  3.  of  the  Piazza.)  In  which  Cafe,  it  is  the  exterior  Curve,  from  A  to  F, 
which  projetf  s  the  Shadow,  the  Sun  being  on  the  other  fide  of  the  Picture  (in  this 
Cafe)  at  Sa ;  and,  G  is  the  Vanilhing  Point  of  Perpendiculars,  as  before. 

The  Figure,  having  the  fame  Letters  of  reference,  explains  the  reft. 

Here,  the  curve  of  the  Shadow  is  feen  properly,  that  is,  concave  ;  and  it  is  the 
fame  in  both  the  other,  in  the  Object,  though  reprefented  convex. 

In  Example  42,  of  the  Piazza,  the  Luminary  is  on  this  fide  of  the  Pidture,  although  it  may  to  fome 
appear  abfurd ;  but,  the  diredtion  of  the  Shadows  indicate  it.  It  is  indeed  very  much  inclined,  nearly 
approaching  to  parallel ;  that  is,  the  Luminary  is  nearly  in  the  Plane  of  the  Pidture. 
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BY  THE  SUN;  ON  CURVED  SURFACES. 
EXAMPLE  xiv. 

To  projell  the  Shadow  of  the  circular  outline  of  a  Nich,  on  the  interior,  fphcrical  and 

cylindrical  Surface. 


First  ;  let  the  Front  of  the  Nich  be  parallel  to  the  Pi&ure. 

C  being  the  Center,  draw  Co,  indefinite,  the  Interfedion  of  a  Plane  paffi no- 
through  the  Luminary,  perpendicular  to  the  Piaure.  F  S 

R  7 TanSent.to  the  Cu™e  at  A,  parallel  to  C  o,  and  feveral  parallel  Ordinates, 
BB  DA&c.  at  difcretion.  On  the  Diameters  BE,  DD,  and  EE,  defcribethe  re- 
presentations i  of  Semicircles,  in  Planes  whofe  Vanifhing  Line  is  C  ©  (Prob.  2.  Sea.  8A 

(  is  its  p]ftance)  which  are  feaions  of  the  Head,  parallel  amongft  themfelves, 
and  to  their  Plane  of  Shade, 


Fig. 


og 


t-  5s  ^  Sre^JO"?  throuSh  FA  cut.s  the  cylindrical  part  of  theNich,  alfo,  a!nd  that  through  GG  en- 
^°fe  Seasons  are  not  Semicircles  ;  the  former,  where  it  cuts  the  Head,  is  circular,  but  where 
.iini'.rW  (which  only  is  wanted)'  it  is  elliptical;  and  that  through  GG  is  a  fcmi-EUipfes, 
whole  tranfverfe  Diameter  is  GL,  and  its  Conjugate,  the  Diameter  of  the  Nich. 


Defcribe  the  representations  of  fuch  Ellipfes  ;  which  being  done,  from  B,  D,  (fee- 
draw  Rays  to  o,  curing  the  Curves,  refpeaively,  at  b,  d,  &c.  through  which, 
defcribe  the  Curve  A  b  d  e  f  g,  the  Shadow  of  the  exterior  Curve  (from  A  to  G. ) 

Draw  gh,  perpendicular,  the  Shadow  of  the  edge  GH,  to  which  it  is  parallel, 
and  join  Hh ;  which  compleats  the  whole  Shadow,  in  that  fituation  of  the  Sun. 


If  the  Luminary  be  lefs  inclined  to  the  Plane  of  the  Nich,  but  in  the  fame 
Plane  of  which  Cl  is  the  Vanifhing  Line,  its  place  being  ©2;  A abdefgh  is  the 
Shadow,  which  has  but  little  convexity,  being  farther  removed  from'  the  Curve 
of  the  Head,  ABE. 

Pr0ce^s>  though  apparently  troublefome,  is  the  fhorteft  of  any  that  has  yet  been  pub- 
Lined,  and  much  more  fimple  than  by  vertical  Sections,  as  exhibited  in  Fig.  39;*  In  which,  the  feveral 
Points,  B,  D,  &c.  in  the  Arch,  by  means  of  perpendiculars  to  the  right  Line  IK,  at  the  bottom, 
have  correfporiding  Points,  B,  D,  Sec. 

Then  (S,  being  the  Seat  of  the  Luminary)  lines  are  drawn  from  B,  D ,  &c.  to  S,  cuting  the  curve 
of  the  bottom  of  the  Nich,  at  b,  d,  &c.  from  which,  perpendiculars  are  drawn  to  the  Curve  FGH, 
where  the  fpherical  Surface  begins ;  through  which,  the  reprefentations  of  parallel  Seftions  are  made 
(as  in  the  Figure)  a  mod  difficult  procefs,  as,  each  Curve  is  a  different  portion  of  a  Circle.  Right 
Lines  from  each  Point,  B,  C,  See.  tending  to  Q3,  (as  in  the  former  Figure)  give  the  Shadow  of 
each  Point  in  its  refpedive  Se£tion ;  through  which,  the  contour  of  the  Shadow  is  defctibed. 

Sir  William  Chambers  (if  Fame  reports  true)  was  the  firfl  who  took  notice,  in 
any  publication  in  England,  of  this  feeming  paradox,  viz.  a  convex  Shadow  of  a 
concave  Line;  which,  fince,  has  been  moft  fervilely  copied,  by  almoft  every  Ar¬ 
chitect,  or  other  Artifl,  who  had  occafion  to  represent  a  Nich,  either  in  external 
or  internal  Defigns.  Yea,  to  fuch  an  extravagant  excefs  it  is  carried,  that,  in  geo¬ 
metrical  Sections,  and  where  it  is  impoffible  that  the  SUn  fhould  ever  fhine,  almofi 
every  Nich  is  fo  (haded ;  which,  I  do  maintain,  is,  in  fuch  Cafe,  moft  unnatural ; 
nor  is  the  Shadow  really  convex,  but  only  apparently  fo ;  yet  it  is  frequently  exag¬ 
gerated,  prepofteroufly. 

But,  I  prefume  that,  in  Sun-fhine,  it  has  not  always  the  appearance  of  con¬ 
vexity  ;  for,  I  have  (hewn  (Fig.  38.)  that,  the  lefs  the  Inclination  of  the  Sun, 
to  the  Plane  of  the  Front,  the  lefs  convex  is  the  Curve.  There  is,  alfo,  another  cir- 
cumflance  which  occafions  a  different  appearance.  Thofe  Authors,  who  have 
favoured  the  World  with  the  method  of  deferibing  it,  have  always  given  it  direct, 
with  (he  Center  of  the  Picture  in  the  middle  of  the  Nich,  as  in  Fig.  38.  But* 
certainly,  in  the  Front  of  a  Building,  perfpe&ively  delineated,  the  Eye  cannot  be 

*  In  this  Example,  Fournier  is  moft  egregioufly  miftaken ;  for,  he  makes  all  thefe  vertical  Se£lions 
pafs  through  B,  the  Vertex  of  the  Nich,  when  it  is  evident,  that  they  are  parallel  amongft  themfelves, 
and  to  the  Plane  of  Shade  of  perpendicular  Lines.  By  which  means,  the  contour  of  his  Shadow  is  more 
convex  than  it  can  everpoflibly  appear,  in  any  fituation  of  the  Luminary,  and  of  the  Spectator. 

y  oppofite 


Fig.  39. 
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PROJECTION  OF  SHADOWS 

Oppofite  to  Niches  at  each  extreme.  Suppofq,  then,  the  Eye  obliquely  fituated 
to  a  Nich,  in  a  Plane  parallel  to  the  Picture,  on  the  fame  fide  with  the  Sun  ; 

I  prefume,  the  convexity  will  not  be  fo  great,  as  in  dired  oppofition ;  yet,  it  is 
cuftomary  to  fhade  all  alike,  which  is  molt  palpably  abfurd. 

Fig.  39.  reprefents  a  Nich  fo  fituated  and  fhaded;  the  Luminary  being  on  the 
left  hand,  its  tranfprojeded  Image  is,  confequently,  on  the  right,  at  o3,  the  Cen¬ 
ter  of  the  Pidure  is  at  S,  and  the  Diftance  is  SO. 

Now,  although  the  altitude  of  the  Sun,  in  this,  is  lefs,  and  its  Inclination 
greater,  than  in  Fig.  38.  yet,  the  contour  of  the  Shadow  is  concave,  where  the  other 
is  convex ;  and  this  is  folely  owing  to  the  fituation  of  the  Eye,  in  refped  of  the  Nich ; 
for,  being  feen  diredly  oppofite,  it  would  appear  more  convex  than  the  other.  . 

I  think,  none  have  ventured  to  defcribe  this  Shadow,  when  the  Nich  is  in  a 
Plane  inclined  to  the  Pidure ;  which,  in  delineating,  more  frequently  happens  fo 
than  otherwife,  if  the  Pidure  be  properly  fituated.  Yet,  in  fuch  Cafe,  many, 
not  thinking  properly  about  it,  would  give  the  contcttir  of  the  Shadow  the  fame, 
which  can  never  pofiibly  happen,  except  when  the  Rays  of  Light  are  very  much 
inclined  to  the  Plane  of  the  Nich. 

Fig.  40.  is  the  reprefentation  of  a  Nich,  in  a  Plane  inclined  to  the  Pidure ; 
C  is  the  Center,  the  Diftance  is  CH,  and  o  the  Image  of  the  Luminary. 

The  fame  Letters  of  reference  indicate  the  procefs  the  fame,  as  already  defcribed, 
with  only  this  difference ;  that,  as,  in  the  former,  the  Ordinates  were  parallel 
(being  parallel  to  the  Pidure)  fo,  in  this,  they  vanifh  where  C  o  cuts  the  Vanifh- 
jng  Line  of  the  Plane  of  the  Nich.  . 

The  outline  of  the  Nich  being  delineated,  and  feveral  Points,  in  the  hither  fide 
of  the  Arch,  taken  at  difcretion,  draw  the  Ordinates,  tending  to  their  V anifhingPoint* 
from  which  Point,  draw  the  Tangent,  at  A,  where  the  Shadow  begins. 

Then,  reprefentations  of  Semicircles  being  defcribed  on  thofe  Diameters  (Prob.  3, 
Sed.  8.)  and  Rays  drawn  from  the  feveral  Points,  to  o  ,  cuting  them  refpedively, 
give  the  contour  of  the  Shadow,  as  before ;  which,  in  this  Cafe  (as  in  the  laft 
Example)  the  Eye  being  oppofite  to  the  Surface  where  the  Shadow  is  defined,  is 
really  concave*;  and  which,  in  other  Points  of  view,  would  appear  convex. 

SCHOL.  It  muft  have  been  obferved,  that  the  Center  and  Diftance  of  the  Pidure  are  not  neceffary  in 
the  projedion  of  Shadows,  except  in  determining  the  Vanifhing  Point  of  the  Rays  ;  but,  in  this  Ex¬ 
ample,  as  the  Vaniftiing  Line  C  ©  is  of  Planes  perpendicular  to  the  Pidure,  it  necefthrily  pafles  through 
the  Center  (Theo.  4.)  and,  the  reprefentations  of  the  Sedions,  through  the  head  of  the  Nich,  could 
not  be  defcribed  without  the  Diftance. 

•  r.f  f  . 

1  have  now,  I  prefume,  furniftied  the  Reader  with  Rules  and  Examples,  for  the 
projedion  of  Shadows,  by  the  Sun,  fufficient  for  any  purpofe  almoft  whatever. 
The  Shadows  of  ftreight  Mouldings,  on  Planes,  are  Right  Lines,  fave  the  con¬ 
tour  of  the  Profile ;  which,  in  Mouldings  above  the  Horizon,  in  Cornices,  &c.  are 
almoft  wholly  fhaded  by  the  projeding  Fillets,  &c.  and  for  circular  Mouldings,  or 
others  below  the  Eye,  the  projedion  of  the  Shadows  of  Circles,  on  plane  or  other 
Surfaces  (as  in  this  laft  Sedion)  contain  all  that  can  be  done  in  fuch  Subjeds. 

He  who  has  well  digefted  what  is  there  advanced,  will  never  be  much  at  a  tots, 
in  the  moft  difficult  Cafes  (where  it  is  poffible  to  projed  the  Shadow,  at. all,  by 
Rule)  in  complex,  finifhed  Subjeds  ;  of  which,  Examples  may  be  feen,  through¬ 
out  the  Work,  particularly  in  the  Frontifpiece ;  that  being  intended  as  a  general 
Leffon.  Yet,  in  that,  I  have  defignedly  deviated  from  the  rigid  obfervance  of 
mathematical  exadnefs which,  as  I  have  obferved  in  the  Preface,  does  not  always 
produce  the  beft  effed  of  Light  and  Shade.  For,  Example. 

According  to  the  general  diredtion  of  the  Rays  of  Light  given,  in  that  Pidure, 
and  the  Shadows  of  perpendicular  Lines,  it  muft  be  obvious,  that,  as  the  Columns, 

*  As  the  Line  which  p:ojeds  the  Shadow  is  concave,  the  Syftem  of  Rays,  projeding  it,  forma 
cylindrical  Surface;  confequently,  the  Shadow  is  concave,  towards  the  Eye,  on  whatever  Surface  it  falls. 
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in  the  Ft  out,  (land  off,  detached,  their  Shadows  would  covet*  more  than  the  whole 
fpace  between  them,  on  the  Wall;  which,  I  am  perfuaded,  would  make -that 
part  appear  heavy,  and  too  hollow,  as  receding  more  than  it  really  does.  A 
little  Light  is  alfo  introduced  on  the  circular  Colonade,  on  the  right-hand,  in 
order  to  relieve  it  from  the  Building ;  although  it  would  be  wholly  in  Shade 
from  the  Building,  according  to  the  fituation  and  altitude  of  the  Luminary,  the 
height,  magnitude,  and  diftance  of  the  Objed,  occafioning  the  Shade.  Such 
liberties  may  freely  be  taken,  where  it  manifeftly  produces  a  better  general 
Effed  i  and,  when  it  does  not  clafh  with,  and  evidently  contradid  the  invari¬ 
able  Law  of  Nature. 

In  that  Piece,  as  in  moft  other  in  this  Work,  the  Luminary  is  on  this  fide  of 
the  Pidure  ;  and  though,  in  general,  it  is  produdive  of  the  beft  effeds,  vet  there 
may  fometimes  be  reafons  for  fuppofing  it  on  the  other  fide,  or  in  the  Plane  of 
the  Pidure,  as  in  Plate  2;,  of  Chelfea  College.  If  that  Piece  had  been  (haded 
on  the  fuppofition  of  the  Sun  being  on  this  fide,  either  it  muft  be  much  i  ldined, 
and  conlequently  the  Vanifhing  Point  at  a  great  Diftance,  or  every  Face,  in  that 
Objed,  would  be  illumined,  being  on  the  right-hand ;  or,  being  on  the  left,  the 
whole  Front  would  be  immerfed  in  Shade;  with  very  little  Light,  in  the  Pidure  ; 
but  on  the  Roof,  and  end  of  the  Building.  Befides,  from  the  fituation  of  that 
Building,  the  Sun  can  never  fhine  on  both,  the  Front  and  hither  End  ;  and  I 
think  that  circumftance  fhould  always  be  attended  to,  when  a  real  Objed  is  repre- 
fented,  which  is  the  lole  reafon  why  the  Queen’s  Palace  (Plate  28.)  is  (haded 
from  the  left;  for  I  am  of  opinion,  that  it  would  have  a  better  Effed  being  (haded 
from  the  other  hand  ;  but,  as  the  Sun  cannot  poffibly  be  on  the  right-hand,  it  has 
certainly  the  moft  natural  Effed. 

Although  there  be  no  Face  of  that  Objed,  as  there  reprefented,  but.  what  re¬ 
ceives  Light,  immediately  from  the  Sun,  fave  one  Face  of  the  Library;  yet,  as 
fome  Faces  are  more  oppofed  to  the  Luminary  than  others,  there  are  various 
Teints,  which  diftinguifh  one  Plane  from  another,  though  not  fo  ftrongly.  For, 
according  as  the  Rays  of  Light  are  lefts  or  more  inclined  to  the  Face  of  any  Objed, 
it  may  have  all  the  variety  of  Teints,  from  the  ftrongeft  Light  to  total  Shade  ;  and 
till  the  inclination  is  fuch,  that  they  are  nearly  parallel  to  the  Plane,  it  is  ftill  illu¬ 
mined,  though  in  a  very  imall  degree ;  and,  when  they  become  parallel,  that  is, 
when  the  Sun  is  in  the  continuation  of  any  Plane,  it  is  as  much  deprived  of  Light, 
as  if  it  was,  in  reality,  on  the  other  fide  j  and  perhaps  more  fo,  as  it  then  receives 
the  leaft  advantage  from  Refledion. 


SECTION  V. 


Of  SHADOWS  proje&ed  by  a  Torch  or  Candle. 


IF  the  Theory  of  Shadows,  in  general,  (Sed.  2nd.)  and  the  Pradice  by  Sun- 
ftiine  be  well  underftood,  little  need  be  laid  refpeding  Candle-light  Shadows, 
for  in  reality  there  is  no  difference,  except  in  the  diftance  of  the  luminous  Body,  or 
Point ;  which,  on  account  of  the  fhort  Diftance,  and  being  (iruated  amidft  various 
Objeds,  its  Light  is  diffufed  in  all  diredions  ;  as  it  is  from  the  Sun,  refpeding  the 
whole  Syftem  of  Planets:  alfo,  in  refped  of  any  (ingle  Objed,  of  the  fame  mag¬ 
nitude,  or  nearly,  as  the  Flame,  the  Rays  may  be  confidered  as  parallel. 

In  projeding  Shadows  by  Candle-light,  there  is  but  one  Cafe,  or  (ituation  of 
the  luminous  Point,  in  refped  of  the  Pidure ;  for,  it  is  always  fuppofed  on  the 
other  fide.  In  reality,  it  is  an  Objed  delineated  in  the  Pidure  ;  and,  when  deter- 
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mined,  it  is  the  Center  of  the  Rays  of  Light ;  from  which,  the  Shadows  of 
other  Objeds  are  projected  all  around,  in  every  refped  the  fame  as  by  the  Sun, 
in  that  Cafe.  Therefore,  the  Theory  being  the  fame,  and  the  Pradice  having 
but  little  variation,  few  Examples  will  fuffice. 

I  fhall  not  fuppofe  it  necefiary  to  Ihevv  how  to  find  the  reprefentation  of  the 
Flame  of  the  Candle,  the  common  Center  of  the  Rays  of  Light,  which  is  the 
lame  as  finding  any  other  Point,  in  any  Objed  whatever. 

The  Shadows  "of  Right  Lines,  perpendiculars,  to  any  Plane,  tend  to  the 
Seat  of  the  luminous  Point  on  that  Plane;  which,  in  this  Cafe,  is  finite.  In  re¬ 
ined  of  the  Sun,  being  fuppofed  at  an  infinite  Diftance,  it  is,  confequently,  in  the 
Vanilhing  Line  of  the  Plane  ;  but  in  this  Cafe,  it  muft  be  found  on  the  Plane  of 
projedion;  which  being  found,  the  Shadows  are  readily  determined. 

Shadows  projeded  by  a  luminous  Point,  at  a  Ihort  Diftance,  it  is  manifeft  muft 
recelfarily  be  larger  than  the  Objed  ;  feeing  that,  all  the  Rays  diverge  from  that 
Point,  the  fame  as  from  the  Sun,  when  it  appears  in  the  Pidure;  which,  on 
account  of  its  immenfe  Diftance,  the  Rays  have  not  fo  much  divergency.  But, 
the  Objeds  whole  Shadows  are  projeded  by  them,  are  generally  of  much  greater 
magnitude;  the  one  being  confined  to  fmall  Objeds  only,  as  Chairs,  Tables,  &c. 
within  a  Room,  the  other  is  of  Buildings,  &c.  external. 

‘  -  PROBLEM  I. 

'Phe  reprefentation  of  a  luminous  Point ,  being  given ,  and  its  Seat  on  the  Ground or 
other  horizontal  Plane,  together  with  the  Interjections  of  other  Planes ,  with  that 
Plane,  whether  they  be  perpendicular ,  parallel,  or  inclined  to  the  Pidure,  or  to 
the  Horizon,  or  to  both ;  to  determine  its  Seat  on  the  other  Planes ,  and  the  Sha¬ 
dows  of  Right  Pines  perpendicular  to  them. 

Let  AB  be  the  Interfedion  of  a  vertical  Plane  with  the  Ground  Plane,  parallel 
to  the  Pidure,  and  B  D  of  a  vertical  Plane  perpendicular  to  the  Pidure.  Alfo,  let 
BD  be  the  Interfedion  of  the  two  vertical  Planes  ;  and  DE,  DH,  El,  EF,  &c. 
lnterfedions  of  various  Planes  with  each  other. 

In  fhort,  let  LABG,  reprefent  a  Floor,  GBDH  a  vertical  Plane,  HDEI  the 
Cieling,  and  IEFK  an  inclined  Cieling,  as  in  a  Garret;  AFEDB  is  the  farther 
End  of  the  Room,  parallel  to  the  Pidure,  all  the  other  Planes  are  perpendicular 
to  it.  O  is  the  reprefentation  of  the  luminous  Point  (as  the  Flame  of  a  Candle) 

and  S  is  its  Seat  on  the  Floor. 

«  *  ’ 

First.  To  find  the  Seat  of  the  luminous  Point,  on  any  of  the  other  Planes. 

OS,  being  perpendicular  to  the  Floor,  confequently  parallel  to  the  Pidure, 
imagine  a  Plane  palling  through  OS,  parallel  to  the  Pidure,  cuting  all  the  Planes 
(fave  AFEDB)  perpendicularly;  the  Sedion  of  which,  with  them,  is  GHIKLG. 

Now,  becaufe  the  luminous  Point  is  in  that  Plane,  and  it  is  perpendicular  to  the 
Planes  BDHG,  &c.  a  Perpendicular  from  O,  to  each  Plane,  muft  neceflarily  be 
in  that  imaginary  Plane;  and  confequently,  muft  cut  each  Plane,  in  its  Interfedion 
with  the  Plane ;  wherefore.  Perpendiculars  (Of)  to  each  Interfedion,  GH,  HI, 
IK,  &c.  give  the  Seat  (f)  of  the  luminous  Point,  on  each  Plane. 

The  procefs  is  fo  very  obvious,  that  I  lhall  avoid  a  further  defeription. 

To  find  its  Seat,  on  the  Plane  AFEDB;  draw  SC,  cuting  the  Interfedion, 
A  B,  at  r  ;  draw  rs,  perpendicular,  and  OC,  cuting  it  at  s,  the  Seat  of  O  on 
that  Plane.  For,  OC  reprefents  a  perpendicular  to  the  Plane, t  cuting  it  at  s. 

Secondly.  To  find  the  Shadows  of  Right  Lines  perpendicular  to  thofe  Planes. 

Through  the  Point  B,  or  b,  where  the  Perpendicular  AB,  or  ab,  cuts  the 
Plane,  draw  SB,  indefinite  ;  and,  through  the  extreme  At  or  a,  draw  OC,  QE 
O  c,  cuting  it  at  C,  or  c,  the  Shadow  of  the  Point  A ,  or  a. 
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Confequently,  BC,  or  be,  is  the  Shadow  of  AB,  orab. 

This  procefs,  it  is  obvious,  is  the  fame  in  each  Plane;  and,  changing-  S  for  f, 
the  defeription,  given,  ferves  for  all  alike. 

The  Parallelopiped,  on  which  the  Candle  ftands,  is  right  angled  ;  wherefore, 
AB ,  &c.  are  perpendicular  to  the  Floor  ;  by  which  means,  the  Shadows,  Caud  c 
of  the  Angles,  A,  &c.  being  obtained,  C c  and  Cc  are  the  Shadows  of  Lines  pa¬ 
rallel  to  the  Floor,  as  in  the  3  rd  Problem. 

The  Seat  of  the  Light,  on  the  upper  Face  of  the  Parallelopiped,  is  in  the  middle 
of  the  foot  of  the  Candleftick,  which  direCts  the  Shadow  of  ab. 

In  the  other  Block,  the  fide  AB ,  perpendicular  to  the  Floor,  projects  a  Shadow 
oil  the  Floor,  to  D,  in  the  Interfedion  BZ)  ;  from  which  it  is  caft  on  the  Wall, 
parallel  to  itfelf.  The  other  Side,  which  is  perpendicular  to  the  Wall,  is  produced 
till  it  cuts  the  Wall,  at  B ,  through  which  Point,  draw  fC,  and  O  C  through  A, 
interfeCting  at  C ;  or,  till  it  cuts  the  perpendicular  Shadow,  DC. 

The  Shadow  of  the  piece  of  Timber  (X)  projecting  perpendicularly  from  the 
Wall,  is  managed  as  the  Lines,  limply  ;  in  which  it  is  obvious,  that,  as  the  Sha¬ 
dows  of  the  Sides  tend  to  f,  they  are  diverging  from  that  Point,  The  Shadows 
of  ad  and  de  are  parallel  to  them,  refpeCtively  ;  wherefore,  de  has  the  fame  Va-. 
mfhing  Point  as  the  Original  Line  (de)  projecting  the  Shadow. 

Perpendiculars  to  the  horizontal  Cieling  are  in  the  lame  poll tion  as  on  the  Floor; 
to  the  vertical  Planes  they  are  horizontal  Lines;  and  to  the  inclined  Cieling, 
IEFK,  they  are  (as  in  all  other)  perpendicular  to  any  Right  Line,  drawn  in  the 
Plane,  through  the  Point,  in  which  the  Perpendicular  cuts  the  Plane. 

The  Perpendicular  ab ,  to  that  Plane,  is  fo  fituated,  that  the  Eye  is  in  the 
Plane  of  Shade  ;>  wherefore,  its  Shadow  cannot  be  determined  as  tiie  reft,  being 
in  a  continuation  of  the  Line,  but  may  be  thus  found. 

Through  the  Seat,  f,  of  the  Light  on  that  Plane,  draw  f B,  at  pleafure ;  and, 
through  b,  where  ab  cuts  the  Plane,  draw  bB ,  perpendicular  to  ab ,  euting  iB , 
at  B,  and  draw  B  d,  parallel  to  ab,  and  ad  to  bB.  Then,  through  d ,  draw  Oe, 
euting  iB  produced,  at  e,  and  diaw  ce  parallel  to  bB ;  which  determines,  be,  for 
-the  Shadow  of  ab,  which  could  not  be  determined  by  the  Ray  O c. 


Secondly.  When  the  Plane  is  vertical,  and  inclined  to  the  Picture. 

Let  AB,  be  the  InterfeCtion  of  a  vertical  Plane,  with  the  Floor,  and  D  its  Va¬ 
nifhing  Point.  The  Center  of  the  Picture  is  C;  O  is  the  luminous  Point,  and 
S,  its  Seat  on  the  Floor. 

To  determine  its  Seat  on  the  vertical  Plane,  draw  CE,  perpendicular,  and  equal 
.to  the  Diftance  of  the  Picture.  Join  DE,  and  draw  EF,  perpendicular  to  DE, 
euting  the  Horizontal  Line  at  F;  the  Van.  Point  of  perpendiculars  to  the  Plane. 

Then,  draw  SF,  euting  AB,  at  r,  and  rf,  perpendicular,  euting  OF  at  f,  the 
Seat  ofO,  on  that  Plane;  for,  Of,  reprefents  a  Perpendicular  to  the  Plane. 

Let  ab,  be  a  Line,  perpendicular  to  the  vertical  Plane,  its  Vanifhing  Point  is  F. 

To  projeCt  its  Shadow  on  the  Plane;  draw  fb,  through  the  Point  b,  where  it 
cuts  the  Plane,  indefinite  ;  and  through  a,  draw  Oc,  euting  fb,  produced,  at  c. 

Be,  is  the  Shadow  of  a  b,  on  the  vertical  Plane. 

Thirdly.  When  the  Plane  is  inclined  to  the  Horizon,  and  to  the  Picture. 

Let  AB,  be  the  InterfeCtion  of  a  Plane,  inclined  to  the  Horizon  and  alfo  to  the 
Pidure;  C  is  the  Center,  and  D  the  Vanifhing  Point  cf  AB. 

O  is  the  luminous  Point,  and  S  its  Seat,  on  the  Floor. 

Find  the  Vanifhing  Point,  F,  of  Lines  perpendicular  to  the  InteifeClion  A  r>» 
(Prob.  4.)  and  draw  SF,  curing  it  at  r,  as  in  the  laft. 

Then,  the  Inclination  of  the  Plane  to  the  Horizon  being  known,  find  its  Va- 
mfhing  Line,  DG,  (by  dh  of  the  lame)  and  the  Vanifhing  Point  H,  of  Lines  per¬ 
pendicular  to  the  Plane,  (Prob.  2.  ScCt.  12.)  which  will  be  that  iomt,  where  a 
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Perpendicular  to  the  Vanifliing  Line,  paffing  through  C,  the  Center  of  the  Pic¬ 
ture,  is  cut  by  a  Perpendicular  from  F.  Alfo,  find  the  Vanifliing  Point  G,  of 
Lines,  in  the  Plane,  perpendicular  to  the  Intersection  AB. 

Draw  rG,  and  OH,  cuting  it  at  f,  the  Seat  of  O,  (the  luminous  Point)  on 
that  Plane.  For,  H  is  the  Vanifliing  Point  of  Perpendiculars  to  the  Plane,  and 
rG  reprefents  a  perpendicular  to  AB ;  wherefore  OH  cuts  the  Plane  at  f. 

Becaufe,  OS  being  perpendicular  to  the  Horizon,  and  F  is  the  Vanifliing  Point  of  Sr,  perpendicular  to 
AB;  confequently,  GH,  paffing  through  F,  alfo  perpendicular  (that  is,  parallel  to  OS)  is  the  Vanifli- 
ing  Line  of  a  Plane  OfrS,  paffing  through  OS,  perpendicular  to  the  inclined  Plane  ;  and  H,  being  the 
Vanifliing  Point  of  Perpendiculars  to  the  Plane,  OH  mud  cut  it  in  rG,  the  common  Seftionofthe  two 
Planes;  therefore,  f,  where  OH,  cuts  rG,  is  the  Seat  of  the  Point  O,  on  the  inclined  Plane. 

The  Seat,  f,  of  the  luminous  Point  being  found,  and  ab,  a  given  Line  perpen¬ 
dicular  to  the  Plane,  its  Shadow  is  determined,  by  drawing  fc,  through  b,  inde¬ 
finite,  and  Oc,  through  a,  interfiling  at  c;  giving  be,  the  Shadow  of  a b,  as 
in  all  the  foregoing. 

In  this  Problem  is  contained  the  whole  Theory  of  projecting  Shadows  by  Can¬ 
dle  Light,  in  which  there  is  not  any  difference  to  that  of  projecting  them  by 
the  Sun,  the  Seat  being  obtained  ;  in  refpeCt  of  Lines  parallel  or  inclined  to  the 
Plane  of  projection,  there  is  very  little  difference  in  the  p  ocefs. 

The  chief  difficulty  in  projecting  Shadows,  by  Candle  Light,  is  to  find  the  Seat 
of  the  luminous  Point ;  for  which,  the  Rules  given  will  anfwer  in  all  Caies,  and 
in  all  pofitions  of  Planes,  whatever,  having  the  InterfeCtion  of  the  Plane,  with 
lome  other,  on  which,  the  Seat  is  already  determined,  and  the  Inclination  of  the 
Planes,  to  each  other,  known. 

PROBLEM  II. 

To  projeCl  the  Shadows  of  Right  Lines ,  parallel  to  the  Plane  of  projections  however 

ftuated  to  the  PiClure. 

The  Shadows  of  Right  Lines,  on  Planes  to  which  they  are  parallel,  whether 
they  are  projected  by  the  Sun  or  by  Candle  Light,  it  is  obvious,  are  always  parallel 
to  the  Lines  projecting  the  Shadows. 

For,  however  the  luminous  Point  be  fituated,  or  at  whatever  Diftance,  the  Rays  OA,  OB,  &e. 
generating  the  Plane  of  Shade,  are  all  cut  proportionally  by  the  Line  and  the  Plane  of  projedtion  f.  con¬ 
fequently,  feeing  the  extreme  Rays,  OA,  OB,  or  any  other,  are  fo  cut,  as  O  A  is  to  AC,  fo  is  OB  to 
BD,  it  neceflarily  follows,  that  CD  is  parallel  to  AB  (Cafe  2.  2.  6.  El.) 

Wherefore,  if  the  Line  be  parallel  to  the  Pidture,  the  Shadow  is  parallel  on  the  Picture  ;  that  is,  to  the 
V aniftiing  Line  of  the  Plane  of  proje&ion ;  and  confequently,  however  otherwife  the  Line  be  fituated  to  the 
Pitture,  the  Shadow,  being  parallel  to  the  Line,  has  neceflarily  the  fame  Vanifhing  Point  (Cor.  Th.  3.) 

'  A 

Let  A  CD  be  a  right  angled  Parallelopiped,  having  the  Face  AC  parallel  to 
the  Picture  ;  the  Sides,  C  D,  & c.  are  confequently  perpendicular  to  the  Picture, 
and  parallel  to  the  Floor,  on  which  the  Shadow  is  projected. 

Let  O,  be  the  luminous  Point,  and  S  its  Seat,  on  the  Floor. 

Through  A,  draw  Sb,  indefinite,  and  OB  cuting  it  at  bj  and,  becaufe  BC  is 
parallel  to  the  Floor,  and  to  the  Picture,  its  Shadow  is  parallel  to  the  Line. 
Wherefore,  draw  be,  parallel  toBC,  andOc  (through  C)  cuting  it  at  c. 

Then,  becaufe  CD  is  perpendicular  to  the  Picture,  and  parallel  to  the  Plane  of 
projection,  C  (the  Center)  is  the  Vanifliing  Point  of  its  Shadow;  wherefore, 
draw  cC,  and  OC,  thro’D,  which  compleats  the  Shadow, as  much  as  can  be-feen. 

2.  EH  is  another  Parallelopiped,  obliquely  fituated  to  the  Picture ;  having  one 
Face  fo  fituated,  that  the  luminous  Point,  is  in  its  Plane,  produced. 

Produce  SE,  a/id,  through  F,  draw  Of,  cuting  it  atf,  the  Shadow  of  f. 

5  Then, 
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Then»  K  behlS  the  Vanifhing  Point  of  FG,  draw  fK,  and  Og  fth  rough  CA 
•cuting at  g ;  fg  is  the  Shadow  of  F  G,  to  which  it  is  parallel,  having  th?L me 
Vanifhing  Point.  And,  becaufe  GH  vanilhes  at  I,  draw  gl,  and  Oh  (through 
:H)  cuting  it  ;  and  laftly,  draw  hS,  which  compleats  the  Shadow  Efgh.  ^  b 


To  project  the  Shadows  of  Right  Lines  parallel  to  any  other  Plane,  however 
Tituated  to  the  Pidlure,  has  nothing  more  of  variety  in  it ;  the  feat  of  the  Lu¬ 
minary  being  obtained  on  the  Plane. 


2S5 


.3.  The  Shadows  of  the  Shelves,  LM,  &c.  at  the  Farther  End  of  the  Room,  may  , 
be  thus  obtained,  being  parallel  to  the  Picture.  J  -3* 

Through  the  feet  of  the  upright  pieces,  R,  and  T,  draw  right  Lines,  from  S, 
cuting  the  Interfedtion  of  the  Wail  with  the  Floor,  at  r,  and  the  Door,  at  t;'from 
■which,  draw  Lines  parallel  to  LR,  and  MT,  indefinite.  From  O,  draw  through 
•the  extremes  of  the.  Shelves,  L,  N,  &c.  cuting  the  Wall,  in  the  Shadow  rl,  &at 
•1,  n,  &c.  from  which  Points,  draw  parallel  to  the  Shelves,  cuting  the  edge  of  the 
upright  piece,  at/,  n,  &c.  and  join,  N«,  O  0,  &c.  as  in  the  Figure. 

.4.  The  Shelves,  againft  the  fide  Wall,  may  have  their  Shadows  proje&ed  after  the  N 
fame  manner,  with  only  this  difference ;  that,  the  Shadows,  inftead  of  being  °*  ^ 
drawn  parallel  to  the  edges  of  the  Shelves,  tend  to  the  fame  Vanifhing  Point.  & 

As  ab,  the  Shadow  of  AB,  and  cd  of  CD,  tending  to  the  Center. 

'5  *  For  the  Shadow  of  the  fingle  Shelf  on  the  other  fide,  find  the  Seat,  f,  of  the  No. 
Light  on  the  Wall  (Prob  1.)  then,  ab  being  perpendicular  to  the  Plane,  draw 
fa,  indefinite,  and  Ob,  being  produced,  cuts  it  at  b .  Draw  bC,  cuting  the 
Angle  of  the  Room,  at  c,  and  join  cd. 

After  the  fame  manner,  the  breadth  of  the  Shadows  of  the  Shelves  on  the  other 
’Side  are  determined. 


6.  For,  the  hanging  Frame  and  Shelves,  above,  proceed  thus. 

Find  S,  the  Seat  of  the  Light  on  the  Cieling;  AB  and  CD  being  perpendi¬ 
cular,  draw  S A,  SC,  indefinite;  and,  through  B ,  and  D,  draw  OB,  O  D, 
-cuting  them  at  b,  and  d.  Draw  b d,  the  Shadow  of  B D;  and,  from  the  Center 
of  the  Pidlure  (being  the  Vanifhing  Point  of  BE  and  DF)  draw  be,  and  df  the 
Shadows  of  BE  and  D  F,  on  the  Cieling. 

Laftly;  through  G  or  H,  draw  Oy,  or  Ok,  cuting  be,  or  df,  at  g  or  h\ 
through  which,  draw  gh ,  parallel  to  GH  (being  parallel  to  the  Pidlure)  and, 
’through  the  extremes  of  the  Shelves,  draw  Lines  from  O,  cuting  gh  at  a  and  r. 

The  reft,  for  that  Shelf,  is  too  obvious  to  need  further  explanation. 

The  other,  notwithftanding  its  inclination,  is  performed  by  the  f  me  means ; 
'Only,  inftead  of  being  parallel,  the  Shadow  tends  to  the  fame  vanifhing  Point,  as 
the  Shelf;  or,  both  extremes  being  determined,  the  vanifhing  Point  is  ufeiels. 
Their  widths  are  determined  after  the  fame  manner. 


Fig.  45.0 
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7.  The  Shadow  of  the  Stool,  on  the  Counter  and  Floor,  is  thus  projedled. 

From  S,  the  Seat  of  the  luminous  Point,  draw  Right  Lines  through  the  feet 
tof  the  Frame,  a,  b,  &c.  till  they  cut  the  Interfedlion,  AC,  of  the  Counter 
with  the  Floor,  at  a,  b ,  &c.  from  which  Points,  draw  Perpendiculars;  which 
.are  the  indefinite  Shadows  of  the  Frame,  on  the  front  of  the  Counter;  and  if, 
through  the  Angles,  e,  f,  &c.  Lines  are  drawn  from  O,  cuting  the  Perpendicu¬ 
lars,  at  e,  f,  &c.  refpedtively,  their  lengths  are  determined. 

The  Shadow  of  the  crofs  Frame  is  determined,  by  drawing  Lines,  from  O, 
through  their  extremes,  cuting  the  Shadows  of  the  Legs,  at  i,  k ,  &c. 

4  G  8.  The 
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PROJECTION  OF  SHADOWS' 

8.  The  Box  on  which  the  Candle  Bands  has  its  upper  Face,  only,  illumined,  and 
confequently  its  Shadow,  only,  is  projected,  on  the  Floor,  &c.  by  drawing 
Lines,  from  S,  through  the  Seat  of  each  Angle,  on  the  Floor  j  and  Om,  O  , 
being  produced,  till  they  cut  them,  at  m  and  n.  O  p,  cuts  the  other  Box,  in  the 
perpendicular  rp,  and  if  no  be  drawn,  to  the  Vani  thing  Point'  of  n  p,  till  it  cuts 
the  Box,  at  0;  and  the  point  q  being  obtained,  by  the  fame  means,  op  and  pq> 
being  joined,  compleat  its  Shadow. 

PROBLEM  III.  . 

To  projeCl  the  Shadows  of  Right  Lines ,  any  how  inclined  to  the  Plane  of  projection. 

and  to  the  Picture. 

This  Problem  I  (hall  refolve  alfo,  by  Examples,  as  the  foregoing. 

The  common  Center  of  the  Rays  of  Light,  that  is,  the  place  of  the  luminous  Point  being  determined, 
the  procefs  is  the  fame  as  by  Sun-fhine,  having  found  the  Vanilhing  Line  of  the  Plane  of  Shade;  which 
pafles  through  the  Vaniflfmg  Point  of  the  Line,  but  not  through  the  luminous  Point. 

A  BCD  reprefents  a  high  pair  of  Steps,  and  U,  X,  Y,  Z,  a  large  folding  Screen, 
fo  fituated,  in  refpe£t  of  the  Light,  at  O,  that  the  Shadow  of  the  inclined  Sides, 
(A  B  and  C  D)  of  the  Steps,  fall  on  the  Screen. 

Their  fituation,  in  relpetf:  of  the  Pi&ure,  and  alfo  their  pofition  to  each  other, 
together  with  the  Seat  of  the  Light,  on  the  Floor,  are  determined  as  in  No.  2. 

Let  U,  X,  & c.  be  the  Seats  of  the  Leaves  of  the  Screen  ;  A,  D,  E,  F,  of  the  feet 
of  the  Steps,  and,  S  the  Seat  of  the  Light  ;  BC,  is  the  Seat  of  the  top  of  the 
Steps,  which  being  contracted,  AB  and  CD,  are  the  Seats  of  the  inclination  of 
the  Sides,  on  the  Floor,  which caft  their  Shadows  on  the  Screen;  let  their  in¬ 
clination  to  the  Horizon  be  the  Angle  CDG,  equal  BAG. 

Let  V  be  the  Vanilhing  Point  of  the  Side,  A  B,  of  the  Steps. 

Having  found  S,  the  Seat  of  the  Light,  alfo  F,  the  Vanilhing  Point  of  the  Seat 
ofAB,  on  the  Floor,  draw  F" S,  indefinite  ;  VO,  being  produced,  cuts  it  at  G. 

Draw  GA,  and  produce  it  to  the  Horizontal  Line,  cuting  it  at  L,  and  draw 
V  L,  the  Vanilhing  Line  of  the  Plane  of  Shade,  of  AB. 

AL  cuts  the  Interfeaion,  of  the  Leaf  U  with  the  Floor,  at  a  ;  through  H, 
the  Vanilhing  Point  of  that  Interfeaion,  HI  being  drawn,  perpendicular,  is  its 
Vanilhing  Line,  which  cuts  VL  at  1;  draw  a l,  cuting  the  Interledion  of  the 
Le  aves,  Uasd  X,  at  b. 

Then,  where  the  Vanilhing  Line  of  the  Leaf,  X,  cuts  VL,  at  J,  draw  bj, 
cuting  the  Interfeaion  of  the  Leaves  X  and  Y,  at  c. 

The  Leaf  Y,  is  parallel  to  the  Piaure';  wherefore,  draw  cd  parallel  to  the 
Vanilhing  Line,  VL,  cuting  the  next  Interfeaion  at  d;  and,  Fitly,  draw  dK, 
to  the  Point,  K,  where  the  Vanilhing  Line  of  the  Leaf  Z,  cuts  VL,  which  com- 
pleats  the  Shadow  of  AB,  on  the  Screen. 

The  remainder  of  its  Shadow  falls  behind  the  Screen,  out  of  light. 

The  Shadow  of  the  other  Side,  CD,  whofe  Vanilhing  Point  is  R ;  falls  only 
on  the  two  Leaves,  Y,  and  Z  ;  and  on  the  Wall,  tog,  moftly  out  of  light. 

RO  cuts  the  Floor  at  G,  and  GD  determines  the  Vanilhing  Point,  U,  of  the 
Shadow  of  CD,  on  the  Floor;  wherefore,  R  U  is  the  Vanilhing  Line  of  the  Plane 
of  Shade,  of  CD  ;  to  which,  the  Shadow  of  that  Line,  on  the  Leaf  Y  is'parallel ; 
and,  on  the  Leaf  Z  it  tends  to  X  in  the  Vanilhing  Line  of  the  Leaf,  as1  the  Sha¬ 
dow  of  A  B,  on  the  fame  Leaf,  to  K  ;  the  Points  where  the  Vanilhing  Line  of 
the  Leaf  is  cut,  by  the  Vanilhing  Lines  of  the  Plane  of  Shade  ot  each  Line  (AB 
and  C  D)  refpe&ively. 

The  Shadow  of  the  “Supporter,  CE,  is  projected  firft  on  the  Floor,  to  f,  where 
it  cuts  the  Wall;  and,  if  the  Shadow  of  any  other  Point,  in  the  Line,  be  pro¬ 
jected  on  the  Wall,  as  at  g,  then,  fg  is  its  Shadow  on  the  Wall, 
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BY  CANDLE-LIGHT,  ON  PLANES,  See. 

For  the  Steps;  from  O,  Lines  are  drawn  through  the  extremes  A>  B ,  C,  &c. 
on  either  Side,  till  they  cut  the  Floor,  or  leaves  of  the  Screen,  at  a,  b ,  c,  &c. 
and  from,  a,  b,  &c.  to  the  Vanifhing  Point  of  the  Steps,  on  the  Floor,  and  on 
the  Leaves,  being  parallel  to  them.  Other  wife,  they  are  drawn  to  that  Point  in 
the  Vanifhing  Line,  of  each  Leaf,  in  which,  the  Vanifhing  Line  of  the  Plane 
of  Shade  of  the  Step  cuts  it.  Or,  drawing  through  both  extremes,  of  each  Sten, 
as  B  and  D ,  &c.  cuting  the  Shadows  of  both  Sides,  on  the  fame  Plane,  the  Va- 
nilhing  Point  is  unneceffary  ;  but  when  it  falls  within  bounds,  it  is  the  moil  corredL 

In  this  Cafe  (viz.  of  Lines  inclined  to  the  Plane  of  Proje&ion)  the  Vanifliing  Line  of  the  Plane  of 
Shade  is  neceffary,  when  the  Shadow  is  projected  on  various  Planes,  but  it  is  not  fo  eafily  determined,  as 
for  Shadows  projected  by  the  Sun  ;  nothing  more  being  required  than  to  draw  a  Right  Line  through  the 
Vanifhing  Points,  of  the  Line  and  of  the  Rays,  becaufe  its  diftance  is  fuppofed  infinite;  and  confe- 
quently,  the  fame  Vanifhing  Line  of  any  Plane  of  Shade,  ferves  for  all  Lines  which  are  parallel.  But, 
here,  the  Light  being  at  a  fhort  diftance,  it  cannot  poffibly  be  in  the  Vanifhing  Line,  which  is  at  an 
infinite  diftance  ;  except  apparently  fo,  when  it  happens  to  be  lb  lituated,  in  refpectof  the  £  ye. 

That  VL  is  the  Vanifliing  Line  of  the  Plane  of  Shade  of  AB,  is  man. fell;  and  is  determined  either 
by  means  of  the  horizontal  VanifhingTine  (H  L)  or  the  vertical  Vanishing  Line  (MM)  of  the  Wall,  W, 
on  which  the  Shadow  would  be  projected,  the  Screen  being  out  of  the  way.  '  For,  AB,  cuts  the.  Wail, 
being  prodcced,  at  P,  as  the  Floor  at  A  ;  and  V  O  reprefents  a  Line  parallel  to  AB;  which,  is  a  Ray 
of  Light  in  the  fame  Plane  with  AB,  cuting  the  Floor,  at  G,  and  the  Wall,  at  Q. 

Confequentl.y,  G  A,  produced,  is  the  Shadow  of  AB,  on  the  Floor;  and,  P (^produced,  is  its  Sha¬ 
dow  on  the  Wall.;  the  former  cuts  the  Vanifhing  Line  of  theJFIoor,  at  L,  the  latter  cuts  the  vert  cal 
Vanifhing  Line -at  M;  both  which,  are  in  the  fame  Right  Line  palling  through  V  ;  and,  fince  L  and 
M  are  Vanifhing  Points  of 'the  Shadow,  VL  is,  confequently,  the  Vanifliing  -Line  of  the  Plane  of 
/Shade,  occafioned  by  the  Line  AB  (Theorem  io.) 
k  |,/  in  cs  tp;,).  v  .)!•:»  ini 

2.  The  Shadow  of  the  Screen,  on  the  Wall  and  Cieling,  may  be  thus  project  d. 

Through,  A,  B ,  &c.  at  the  bottom  of  the  Screen,  draw  SA,  SB,  &c.  and  pro¬ 
duce  them  to  the  Interfedtion  of  the  Wall  (W)  with  the  f  loor,  cuting  it  at  i, 

2,  &c.  from  which  Points,  draw  Perpendiculars  up  the  Wall  ;  and,  through  the 
Angles  F ,  G ,  &c,  at  the  top,  draw  OF,  OG,  &c.  cuting  the  Perpendiculars,  cor- 
relponding  with  AF,  &c.  at  f  g ,  &c.  and  draw/g,  gh,  &c. 

But  .the  Ray  O/,  cuts  the  Cieling.;  wherefore,  having  found  f,  the  Seat  of  the 
Light  on  the  Cieling.,  draw  fi,  to  that  Point  -where  the  Perpendicular,  from  4, 
.cuts  the  InterfedUon  of  the  Wall  with  the  Cieling;  and  07,  produced,  limits  the 
Shadow,  at  /,;  let  it  be  produced,  alfo,  till  it  cuts  the  Perpendicular  at  k,  and 
join  7  k,  cuting  the  Interfedlioti  aty,  and  join  ;/. 

This  procels  would  be  indifpenlibly  neceffary,  provided  the  Lines,  HI,  &c, 
were  not  parallel  to  the  Ceiling;  but  being  fo,  they  are  drawn  either  parallel  to 
the.Line  (as  for  77/)  or  to  the  lame  Vanifhing  Poiuit  (as  for  IK),  A  ifghj.ikl, 
-are  the  extremes  of  the  Shadow. of  the  Screen,  on  the  Floor,  Wall,  and  Cieling. 

By/the  lame  means,  the  Shadow  of  A  B,  may  be  projected  on  the  Screen,  thus. 

Draw  SA,  SB,  &c.  cuting  AF,  the  Seat  of  AB  on  the  Floor,  at  n,  o,  p,  andq; 
-from  which,  draw  Perpendiculars,  cuting  AB,  at  A,  B ,  &c.  through  which 
Points,  draw  OAa,  &c.  cuting  the  correfponding  angles  of  the  Screen,  at  a,  b,  c,  &c. 
which,  being  joined  by  Right  Lines,  give  the  lame  Shadow  as  before. 

This  procefs,  though  fhorter,  is  by  no  means  fo  cor  re  A  and  mafterly  ;  hut,  as  it  is  performed  in  lefs 
room,  it  maybe  applied  when  the  inclination  is  fuch,  that  the  Vanifhing  Points  are  very  remote. 

3.  The  Shadow  of  the  Table,  on  which  the  Candle  Rands  may  be  thus  determined. 

Having  obtained  the  Seat  (s)  of  the  Light  on  the  Table,  and  (S)  on  the  Floor, 
through  s,  draw  a  b,  parallel  to  the  Horizon,  alfo  c  d,  and  e  f  at  pleafure,  cuting 
the  Horizontal  Line,  at  H,  and,  F;  and  through  S,  on  the  Floor,  draw  He, 
and  F^,  indefinite;  alfo  ab,  parallel  to  ab. 

Then,  Rays  drawn,  from  O,  through  the  extremes  of  thofe  Lines,  viz.  Ga, 
O  c,  &c.  (being  produced)  will  cut  the  correfponding  Lines  in  the  Shadow  of  each, 
refpedtively,  by  which  means  as  many  points  may  be  obtained  as  are  neceffary,  for 
.obtaining  the. true  curv.e  of  the  Shadow,  which  is  a  Circle,  the  Table  being  circular. 

The 
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PROJECTION  OF  SHADOWS,  &c. 

The  Candle  (landing  towards  one  edge  of  the  Table,  the  Rays  proceeding  from  it,  around  its  Circum¬ 
ference,  form  a  fcalene,  or  oblique  Cone;  which  being  projected  to  the  Floor  (to  which  the  Table  is 
1'up  o fed  parallel)  the  Section,  thereon  (whi.-h  is  its  Shadow)  is  corifequently  a  Circle;  and,  being  feen 
oblique,  its  Representation  is  an  Eliipfis  (Theo.  2.  Seel.  5.) 

4.  The  Shadow  of  the  concave  edge  of  the  hollow  Cylinder  (X)  on  the  interior 

Surface,  may  be  proje&ed,  in  the  following  manner. 

Find  s,  the  feat  of  the  Light  on  the  Plane  of  its  Bafe,  and  draw  ja,  rb,  &c.  at 
pleafure,  cutiiig  the  circumference  on  both  Tides;  from  the  Points,  d,  e,  &c.  draw 
Right  Lines  to  the  Vanifhing  Point  of  the  tides  of  the  Cylinder,  and  draw  Oa,  Ob, 
&c.  curing  them,  refpeefi vely,  at  a,  b,  &c.  through  which,  the  contour  of  the 
Shadow'  may  be  deferibed. 

5.  For  the  Shadow  of  the  edge,  of  the  conical  Veffel  (W)  on  the  interior  Surface. 

If  Right  Lines  be  drawn  from  S,  the  Seat  of  the  Light,  on  the  Plane  of  its 
upper  Bale,  cuting  it  on  both  tides,  and  making  vertical  Se&ions  through  them, 
down  the  Sides,  within;  then,  draw  Oa,  &c.  cuting  the  oppofite,  correfponding 
lines,  at  a,  b ,  &c.  through  which,  the  Shadow  may  be  deferibed,  on  the  Side. 

Where  they  fall  on  the  Bottom,  join  cd ,  &c.  Ob,  Oc,  &c.  cuts  thofe  Lines, 
ztf  £•>  &c-  through  which,  the  curve  of  the  Shadow  is  deferibed,  thereon. 

By  taking  feveral  Points  (g,  h,  &c.)  in  the  exterior  Curve,  and  finding  theic 
Seats  on  the  Floor,  its  Shadow  ( ghi )  may  be  deferibed  on  the  Floor. 

6.  The  Shadows  of  Globes,  it  is  notealy  to  deferibe,  with  certainty. 

If  a  Tangent  be  drawn,  from  the  Light  (O)  to. any  part  of  its  Surface  (as  a) 
and,  through  that  Point,  a  Section,  by  a  Plane,  be  deferibed,  perpendicular  to  the 
Axis,  (OC),  (which,  I  freely  own,  is  not  eafy  to  do,  being  obliquely  fituated*) 
then,  take  as  many  Points  in  its  Circumference  as  are  neceffary  (a,  b,  d,  &c.)  and 
find  their  Seats,  (yf,  B,‘  D ,  &c.)  on  the  Floor,  or  Cicling  ;  and,  through  S,  or  f, 
the  Seat  of  the  Light,  draw  Sy^,  SB,  &c,  and  Oa,  Oh,  &c.  cuting  them,  refpec- 
tively,  at  a,  b9  d,  kc.  a  Curve  deferibed  through  a ,  b ,  &c,  will  be  an  Eliipfis,  the 
true  Shadow  of  the  Sphere  ;  being  an  oblique  ledtion  of  the  Cone  of  Rays. 

7.  The  Shadow  in  the  Nich  is  deferibed  as  by  Sunfhine,  with  little  variation. 

Find  the  Seat  (/)  of  the  Light  on  its  Plane,  (Prob.  1.)  from  which,  draw  the 
Ordinates,  ab,  cd,  &c.  on  which  Ordinates  deferibe  Sections  through  the  head 
of  the  Nich,  perpendicular  to  the  Plane,  and  draw  Oa,  Oc,  &c.  giving  the  Points 
a>  c ,  &c.  a  Curve  deferibed  through  thofe  Points  is  the  true  contour  of  the  Sha¬ 
dow,  in  the  HeadJ-.  Draw  ef  perpendicular,  and  join  fg. 

The  Shadow  of  the  edge  of  the  Veflel,  def,  falls  within  the  Nich ;  the  reft, 
with  the  Stool,  falls  on  the  Wall,  the  Legs  being  firft  projected  on  the  Floor, 
through  the  Feet,  by  means  of  S,  the  Seat  of  the  Light  thereon. 

>  ,  /  .  ' 

*  T  he  Shadow  of  a  Globe  or  Sphere,  it  is  obvious,  is  no  more  than  the  Shadow  of  a  plane  Circle, 
which  is  not  the  full  diameter  of  the  Globe,  becaufe,  Tangents  to  a  Sphere,  from  the  fame  Point  can¬ 
not  touch  both  extremes  of  the  fame  Diameter,  feeing  they  would  be  parallel.  The  Circle  projetting 
the  Shadow  is  that,  whofe  Circumference  is  the  Bafe  of  the  Cone  of  Rays. 

* 

t  In  this  Example,  the  Light  is  fo  fituated  as  to  call  very  little  Shadow  into  the  Nich;  but,  if  the 
Candle  was  more  oblique  to  it,  the  contour  of  the  Shadow  would  be  nearly  the  fame, figure,  the  Light 
being  below  the  head  of  the  Nich  ;  as  a  tangent  to  the  curve  of  the  Head  would  always  touch  it  on  that 
fide  of  the  Vertex  towards  the  Light.  Whereas,  by  Sunlhine,  the  Light  being  elevated  above  the  Nich, 
a  I  angent  touches  it  on  the  other  fide,  and  gives  a  different  figure  of  the  Shadow.  And,  if  the  Candle 
be  elevated  above  it,  the  contour  of  the  Shadow  wonid  be  nearly  the  fame  ;  the  difference  arifing  only 
from  the  ieat  of  the  Light,  on  the  Plane  of  the  Nich,  which,  in  this  is  finite,  in  the  other,  at  an  infi¬ 
nite  diitance,;  and  alio  from  the  Rays  of  Light,  which  in  this  are  diverging,  in  the  other  they  are  con¬ 
verging,  the  Light  being  on  this  fide  of  the  Picture. 
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OF  REFLECTION,  IN  GENERAL. 


SECT  '  ^  ION  VI. 

Of  refleded  Light ;  and  of  the  refleded  Images  of  Objeds,  on 
Water,  and  polifhed,  plane  Surfaces  j  Keeping,  &c. 

IN  treating  on  this  Subjed,  it  may  be  neceffary  to  confider,  in  the  firft  place 
what  is  meant  by  Refledion,  fimply,  or  confidered  abftradedly. 

Reflection,  in  a  phyfical  fenfe,  dignifies  a  rebounding  of  Matter,  by  Percuffion; 
i.  e.  when  an  elaftic  Body,*  in  motion,  ftrikes  another  Body,  alio  elaftic;  it  re¬ 
bounds,  from  that  other  Body,  in  a  different  direction  from  that  in  which  it  was 
at  firft  impelled  ;  making  an  Angle,  with  its  firft  direction,  greater  or  lefs,  accord¬ 
ing  to  the  obliquity  in  which  it  ftrikes  the  Surface  of  the  other  Body. 

If  a  Globe  ftrikes  a  Plane,  or  the  Surface  of  another  Globe  (or  any  Surface 
whatever)  perpendicularly,  it  will  rebound  from  the  other  Surface,  perpendicu¬ 
larly,  in  dired  oppofition  to  its  firft,  or  incident  motion  ;  as  if  A  falls,  perpendi¬ 
cular,  to  the  Plane  EF,  ftriking  it  at  B,  it  will  rebound  again,  from  13,  towards  A. 
But,  it  is  found,  from  experiment,  that  if  the  incident  motion  be  from  C  to  B,* 
oblique  to  the  Plane,  or  other  Surface,  it  will  rebound,  or  be  refleded  from  B 
towards  D,  alfo  oblique;  making  the  Angle  ABD,  with  a  perpendicular,  at  that 
Point  (called  the  Angle  of  Refledion)  equal  to  ABC  (called  the  Angle  of  Inci¬ 
dence)  or,  which  is  the  fame  thing,  the  Angle  C BE,  in  which  it  inclines  to  the 
Plane,  in  its  incident  motion,  is  equal  to  DBF,  in  which  it  refleds  from  the 
Plane.  And  this  is  the  fame,  in  all  pofitions  of  the  Plane,  whether  horizontal, 
vertical,  or  inclined.  Hence,  Light  is  faid  to  be  refleded,  from  one  Surface  to 
.another ;  and,  probably,  from  that  confideration  it  is  imagined  to  be  material. 

Without  taking  Matter  into  confideration,  it  is  certain,  that  any  Surface  (not 
wholly  opake)  being  oppofed  to  a  luminous  Body,  becomes  illumined  itfelf;  and, 
ffn  an  inferior  degree,  illumines  other  Objeds,  in  vicinity  with  it. 

The  firft  and  grand  inftance,  of  which,  is  the  Moon  and  other  Planets;  as  they  are 
more  or  lefs  illumined,  by  the  Sun,  or  rather,  the  more  their  illumined  Surfaces  are 
towards  the  Earth,  the  more  the  Earth  is  illumined;  even  to  fuch  a  degree  (though 
but  refleded)  as  to  projed  Shadows,  ftrongly  defined.  The  Cafe&  is  perfedly 
fimilar  in  relped  of  other  Bodies,  on  the  Earth.  For,  however  any  Surface  be 
fituated  to  the  Sun,  being  illumined  by  its  Light,  that  Surface  illumines  others, 
which  are  near  it,  more  or  lefs,  according  as  that  Surface  is  fituated  to  the  Sun, 
and  as  they  are  fituated  in  refped  of  each  other.  Without  which.  Bodies,  or 
the  Surfaces  of  Bodies,  which  are  not  illumined,  diredly  from  the  Sun  or  other 
luminous  Body,  would  be  fo  totally  immerfed  in  Shade  as  not  to  be  vifible,  ex¬ 
cepting  their. exterior  Figure  or  Outline. 

Now,  admitingRays  of  Light  to  be  emited  from  any  luminous  Body,  at  S,  -and 
falling,  diredly,  on  another  Body,  or  plane  Surface,  at  A,  they  are  faid  to  be 
refleded,  diredly,  again,  towards  S  ;  but,  falling  oil  it  oblique,  as  at  B,  thev 
are  refleded  towards  D,  making  the  Angle  DBE  equal  SB  A. 

Hence  arifes  an  objedion  to  the  Newtonian  Syftem,  refpeding  the  refledion  of 
Light,  from  one  Body  to  another,  and  from  that  other  Body  to  the  Eye ;  bv 
which  means,  only,  it  is  conjedured,  that  Objeds,  not  illumined,  diredly  from 
the  Sun,  or  other  Light,  become  vifible. 

*  By  Elaftic,  in  this  place,  is  meant,  fimply,  hard  Bodies  only,  as  Stones,  Metals,  &c.  af  which,  foine' 
are  more  elaftic  than  others.  Lead,  or  pure  Gold,  yields  to  the  ftroke,  and  therefore,  docs  not  rebound 
nke  r in,  or  I'm  like  Gopper,  nor  that  like  I’on,  or  hard  Steel.  So  Clay  vv ill  not  rebound  like  Free 
Stone,  nor  that  Eke  Marble;  becaufe,  after  Percuffion,  the  more  remote  parts  of  Matter  are  ftiit  in 
motion,  till  the  Body  is  compreflld  by  the  Stroke;  which  deprives  it,  either  wholly  or  In  part,  of 
Motion,;  and  consequently,  it  rebounds  with  lefs  force,  or  not  at  all. 
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Let  AB  be  a  Plane  Surface,  dire&ly  oppofed  to  the  Sun  ;  and,  fuppofe  AB  the 
utmoft  limits  of  the  Plane.  Let  X  be  an  Obje&,  having  one  plane  Face  (CD) 
parallel  to  AB  ;  and  fuppofe  no  other  Obje&,  or  Body,  near. 

Now,  the  diftance  of  the  Sun  being  fuppofed  infinite,  its  Rays,  confequently, 
fall  perpendicularly  on  AB,  in  every  part. 

LetS  A,  £B,  &c.  reprefent  Rays  of  Light  from  the  Sun.  Then,  according 
to  the  Maxim  laid  down,  they  are  reflected,  dire&ly  back  again,  towards  S  (which, 
beino-  material,  is  fomewhat  repugnant  to  our  Ideas  of  Matter;  feeing  that,  it  is 
continually  flowing,  with  equal  and  unremited  velocity,  from  the  Sun  to  AB, 
how  can  it  return  back,  in  direct  oppofition  ?)  confequently,  the  Object  X  being 
fituated  fo,  that  none  of  the  refle&ed  Rays  can  poflibly  fall  on  the  Surface  CD, 
that  Surface  is  wholly  invitible,  to  any  Eye  at  E,  or  E .  %uery ;  whether  it 
would  be  vifible  or  not? 

1  am  of  opinion  that  it  would  be  clearly  vifible,  to  any  Eye,  on  this  Side  CD; 
not  only  in  refpe&  of  its  Figure,  but  that,  the  Surface,  CD,  would  be  illumined, 
by  means  of  Refle&ion,  from  A  B  ;  when,  according  to  the  general  Maxim,  it 
could  not,  feeing  no  Rays,  from  AB,  are  refle&ed  to  CD.  Yet,  I  am  fully  per- 
fuaded  that  it  may  be  ieen  ;  not  only,  dire&ly,  at  E,  but^  alfo  oblique,  in  any 
direction,  as  at  E  ;  although  it  is  manifeft,  that  the  Rays,  from  AB,  muft  be  re¬ 
fle&ed  oblique,  to  CD,  and  again  to  E,  or  E,  in  various  Angles  and  Directions  ; 
and  yet,  the  original  Rays  all  fall  perpendicularly  on  AB. 

Now,  if  CD  be  feen,  at  all,  it  is  manifeft  it  muft  be  illumined;  and  it  is  evi¬ 
dent,  that  it  cannot  be  fo  from  the  Sun,  dire&ly,  confequently,  it  muft  be  from 
Refle&ion;  and  fince  no  other  Body  is  near,  it  muft  be  from  the  Surface  AB. 
Hence,  then,  it  is  manifeft,  that.  Light  is  refle&ed  in  other  directions,  from  one 
Obje&  to  another.  How  or  by  what  means  it  is  refle&ed,  I  will  not  attempt  to 
enquire  ;  but  fhall  only  make  a  few  Obfervations,  refpe&ing  the  effe&s  it  produces, 
on  Obje&s,  fo  eflential  to  the  perfe&ing  a  Pi&ure,  or  true  Portrait  of  Nature. 

It  had,  formerly,  been  cuftomary,  with  many,  to  reprefent  Obje&s,  immerfed 
in  Shade,  fo  very  obfcurely,  as  fcarce  to  be  diftinguifhable ;  whereas,  it  is  not  fo 
in  Nature.  In  clear  Day-light,  when  the  Sun  does  not  flfime  out,  we  fee  Obje&s 
in  their  true  Colours,  and  every  part  is  diftin&;  but,  when  the  Sun  breaks  out, 
and  darts  its  Rays  on  thofe  parts  which  are  oppofite,  the  Colours  are  more  in- 
tenfely  vivid,  occafioned  by  the  refulgent  luftre  of  the  Sun-Beams.  Neverthelefs, 
thofe  parts  which  are  prevented  from  receiving  that  additional  Light,  and  appear 
to  be  in  Shade,  cannot  poflibly  be  deprived  of  what  Light  they  had  before,  but 
muft  rather  receive  additional  Light  on  them  ;  the  difference,  then,  can  only  arife, 
from  the  fplendor  of  the  furrounding  Light,  which  dazzles  the  Eye,  and  renders 
thofe  parts  obfcure,  which,  before,  were  diftin&ly  feen.  But,  when  out  of  the 
full  glow  of  Sun-fhine,  we  perceive  every  Obje&  or  parts  of  Obje&s,  which  are 
in  Shade,  as  diftin&ly  as  before ;  and  in  the  fame  Colours,  though  greatly  dif¬ 
ferent  from  thofe  on  which  the  Sun  ftiines. 

Some,  again,  of  late  Years,  run  into  the  oppofite  extreme,  and  make  too  little 
diftin&ion,  between  the  fulleft  Light  and  the  ftrongeft  Shade, ;  by  which  means, 
their  Pieces  look  flat,  and  do  not  produce,  on  the  Mind,  a  juft  Idea  of  what  is  in¬ 
tended.  For,  although  it  is  certain,  that,  in  Sunlhine,  every  part  receives  additi¬ 
onal  Light ;  yet,  the  contrail  is  fo  ftrong,  from  the  brilliancy  of  the  Colours,  where 
the  Rays  fall,  that,  the  other  Parts  appear  as  if  deprived  of  Light,  in  companion 
with  thefe  ;  and,  fince  that  vivid  luftre  cannot  be  given  by  Art,  and  Colour,  the 
difference  muft  be  made  by  keeping  the  other  parts  fomewhat  under. 

Refpe&ing  the  degree  of  refle&ed  Light  on  Obje&s,  it  is  not  eafy  to  determine; 
that  being  more  or  lefs,  according  to  the  fituation  of  the  Obje&,  in  refpe&  of 
others;  alfo,  according  as  that  other  Obje&  is  fituated  to  the  Light. 

If  one  Obje&  be  fo  fituated  to  another,  that  the  Surface  ot  one,  being  dire&ly 
oppofed  to  the  Light,  is  alfo  much  oppofed  to  the  fliaded  fide  of  the  other  Obje&  ; 
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the  reflected  Light,  on  the  other,  will  be  Wronger  than  when  they  are  more 
obliquely  fituated  ;  either  the  one,  in  refpeCt  of  the  Light,  or  the  other,  in  refpeCt 
of  the  illumined  Surface. 

For  example.  The  Cylinder,  AB,  being  fituated  near  the  Wall  X,  on  which  Fig.  49, 
the  Light  is  direCt;  the  (haded  Edge  (AB)  has  a  much  (Longer  reflection,  than  if 
the  Plane  (X)  was  more  inclined  to  the  Light ;  or,  being  removed,  and  no  other 
reflecting  Surface  near,  there  would  be  no  Reflection  on  the  Column,  in  this  pofi- 
tion  of  the  Light,  fave  what  is  received  obliquely,  from  the  Ground. 


RefpeCting  plane  Surfaces.  We  frequently  fee  (in  Prints  and  Drawings)  the 
(haded  face  of  a  Pedeftal,  &c.  very  dark,  at  the  hither  edge,  and  gradated  to¬ 
wards  the  other,  fo,  as  to  give  it  the  appearance  of  concavity  ;  which  cannot  be, 
when  no  other  Object  is  near.  But,  when  one  part  of  an  Object  projects  from 
the  other,  as  the  Plane  X  from  Z,  the  Plane  Z,  being  much  oppofed  to  a  (hong 
Light,  and  confequently  the  Shadow  of  the  Plane  X,  on  Z,  is  very  narrow;  then, 
the  Light,  reflected  from  Z  to  X,  will  be  (trongeft  where  it  joins  to  Z,  and  gra¬ 
dually  ieflened,  towards  the  other  edge;  but  not  in  fo  extravagant  a  degree,  as  may 
be  feen  in  various  Prints ;  particularly  in  Mr.  Kirby’s  PerfpeCtive  of  Architecture. 

Now,  the  reafon  for  this  is  extremely  obvious  ;  becaufe  of  the  vicinity  of  the  part 
which  joins  to  Z,  the  Light  reflected  on  it  from  Z  is  (Longer  than  on  thofe  parts 
which  are  more  remote  ;  and  confequently,  the  reflected  Light  is  more  languid  on 
the  remote  parts..  But,  if  the  Light  was  very  oblique  on  Z,  fo  as  to  caft  a  great 
breadth  of  Shadow,  on  the  Plane;  in  that  Cafe,  the  Light,  reflected  to  the  Plane 
X,  will  be  more  faint  ;  infomuch  that,  there  is  barely  a  diftinCtion  between  the 
Shadow,  and  the  ObjeCt  occafloning  that  Shadow  ;  which  there  always  fhould  be, 
in  fome  degree,  the  Shadow  being  darkeft ;  becaufe,  the  Shadow  cannot  receive 
any  advantage  from  Reflection,  which  the  ObjeCt  does. 


In  refpeCt  of  Mouldings;  the  edge  of  the  Facia,  AB,  being  in  full  Light,  cads 
its  Shadow  on  the  Cavetto  below  ;  confequently,  the  Mouldings  cannot  have  their 
effeCt  from  the  direCt  Light,  but  from  Reflection,  only.  On  the  returning  Mould¬ 
ing  ;  the  under  Facia  or  Planceer  (BC)  by  means  of  Reflection,  from  below, 
is  brighter  than  the  vertical  Facia,  over  it ;  alfo  the  vertical  Face  of  each  Fillet, 
is  darker  than  the  horizontal ;  which  in  other  cafes,  having  the  Light  direCtly  on 
them,  is  confequently  brighter. 

In  Figure  4,  Plate  40,  the  great  projeCture  of  the  Corona  (X)  deprives  the 
Mouldings,  below,  of  Light,  entirely,  from  above,  which  are  diftinguilhable 
only  by  means  of  Reflection,  from  below ;  confequently,  the  Ovolo  is  brighteft 
towards  the  lower  edge,  and  the  Cavetto,  towards  the  upper ;  and,  they  are  more 
or  Iefs  fo,  according  as  they  are  oppofed  to  fome  illumined  Body,  reflecting  Light 
on  them.  It  may,  therefore,  be  made  a  general  Rule,  with  very  little  exception, 
that,  the  effeCt  of  reflected  Light  on  ObjeCts  is  reverfe  to  the  direCt  Light;  particu¬ 
lar  regard  being  had  to  the  fituation  of  the  ObjeCt  which  occafions  the  reflection. 
For,  certainly,  in  whatever  degree  an  ObjeCt  is  illumined,  or  from  whatever  caufe, 
whether  direCtly  or  reflected,  the  effeCt  of  it,  on  the  ObjeCt,  is  the  fame,  in  pro¬ 
portion  to  the  degree  of  Light.  But  when  (as  is  frequent)  various  ObjeCts  refleCl 
Light  on  the  fame  ObjeCt,  no  one  being  particularly  predominant ;  the  Light  by 
that  means  is  fcattered  and  confufed,  fo  that,  there  is  little  or  no  Shade  on  the 
ObjeCt }  infomuch  that,  the  parts  can  fcarce  be  diftinguilhed,  one  from  another. 
The  fame  effeCt  is  produced  from  various  luminous  Bodies,  varioufly  fituated 
to  an  ObjeCt,  or  from  various  inlets  of  Light,  on  ObjeCts,  each  deftroying  the 
effeCt  occafioned  by  the  other. 


In  a  Nich  (fee  Plate  43.)  the  Shadow  is  (trongeft  at  the  edge  or  outline,  and  gra¬ 
dually  foftened  towards  that  fide  of  the  Nich,  which  occafions  the  Shadow  ;  owing 
to  the  ft ron g  Reflection  from  the  other  Side,  on  which  the  Light  falls,  direCt. 
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The  Shade  (without  Sun-fhine)on  a  convex  or  concave  Segment  of  a  Cylinder,  or 
Sphere,  is  the  fame ;  each  may  be  the  other,  by  fuppofmg  the  Light  on  either  Hand. 

More  might  be  Laid  in  refped  of  refieded  Light;  but,  if  the  Obfervations  I  have 
made  be  well  attended  to,  it  will  be  found  fufficient,  for  any  purpofe  whatever. 


Of  the  reflected  Images  of  Obje&s  on  Water,  and  polifhed  Surfaces. 

The  Reflexions  of  Objeds  on  the  Surface  of  Rill  Water  gives  (where  Water  is 
reprefen  ted)  tranfparency  to-  the  Water,  and  perfection  to  the  Pidure;  which,  if 
well  managed,  lias  a  pleallng  effect, 

Lefleded  Images  of  Objects  on  Mirrours,  except  when  feen  dired,  is  a  real 
Auamoiphohs,  or  Dihortion.  On  a  horizontal  IVIirrour,  the  Objed  Handing  up¬ 
right,  the  Image  appears  the  fame,  inverted  ;  yet,  the  Pidure  is  really  on  the  Sur¬ 
face  of  the  Water  ;  for,  an  Objed  on  the  Water,  or  being  cut  by  its  Surface,  always 
appears  double,  to  an  Eye  at  any  diftance  from  it,  horizontally.  For  inftance, 
the  Eye,  being  at  E,  fees  the  Image  of  the  Objed  AB  inverted,  apparently  in  the 
Water ;  but  it  is  manifeff,  that  ’tis  not  fo,  in  reality,  for,  the  Reprefentation  is 
on  the  furface  of  the  Water;  the  part  AC  being  reprefen  ted  by  Ac,  which  is 
drag  d  out,  to  a  prepofterous  length,  whilft  be  reprefents  the  upper  part,  the  Cone 
1C,  which  is  much  iefs  than  the  Objed ;  neverthelefs,  I  fhall  prove,  that  the 
Image  is  reprefen  ted  equal  to  the  Object;  but,  being  feen  under  unequal  Angles, 
they  do  not  appear  exactly  equal. 

,  It  is  obvious,  whether  by  means  of  Rays  of  Light,  refieded  to  and  again,  from 
toe  Objed  to  the  Water,  and  from  thence  to  the  Eye,  or  otherwiie,  that,  if  A  D 
he  the  Suiface  of  Water  (or  a  polifhed  Mirrour)  and  AB,  an  Objed,  ftanding 
ereff,  we  (hall  fee  the  Image  of  the  Point  B,  on  the  Water,  at  b  (the  Eye  being 
at  E)  w  here  Right  Lines,  drawn  from  B  and  E  to  the  Water,  at  b,  make  equal 
Angles  with  its  Surface.  Confequently,  if  Eb  be  produced;  meeting  BA,  pro¬ 
duced,  at,  B ,  AB,  and,  AB,  equal  will  be  to  ABj*  is  the  apparent  place  ofthe 
Objed,  which  appears  on  the  Surface  of  the  Water.  Hence  it  is  manifeff,  that  the 
Image  of  the  Cbjed  A  b,  reprefented  on  the  Surface  of  the  Water  (and  which,  in 
real  length,  is  Ab)  is  reprefented  equal  to  the  Objed  itfeif.  For,  the  Point  A  is 
common  to  both,  and  becaule  B,  appears  at  B,  it  appears  juft  as  much  within  the 
W ater,  as  its  real  place  is  from  the  Water,  m,  AB  equal  AB*  and  A  C  equal  AC,  &c. 

Hence,  we  have  an  unerring  Rule,  for  rep  refen  ting  the  refleded  Images  of  Ob- 
jeds  on  polifhed  Surfaces.  But  it  muff  be  obferved,  that,  if  the  Objed  be  at  fome 
diftance,  beyond  the  Water,  the  meafure  of  the  Objed  muff  be  applied  from  its 
Seat,  on  the  Plane  of  the  furface  of  the  Water,  not  from  the  Water  edge,  as  when 
it  is  in  the  Water  or  clofe  to  it.  Alfo,  that  the  Image  reprefented  on  the  Water,  is 
not  fimilar  to  the  tieprefentation  of  the  Objed,  on  the  Pidure,  which  1  fhall  fhewj 
except  when  a  plane  Figure  only  is  reprefented,  parallel  to  the  Pidure. 

examples. 

Let  X  be  an  Objed  in  the  Water,  having  one  Face  (X)  parallel  to  the  Pidure. 

1  f  roduce  the  Sides,  BA  and  CD,  making  AB  and  CD  refpedively  equal  to  them; 
alio,  make  the  perpendicular  £F  equal  to  EF,  and  join  BE  and  CE;  i.  e.  make 
the  Figure  A£D  fimilar  to  AED,  inverted,  from  the  Line  AD  where  the  Surface 
.of  the  Water  cuts  the  Objed.  dhe  Image  of  the  Door,  &c.  is  alfo  fimilar. 


/  *  FoLr?  ,AngI-e  hbA  =  EbF  (die  Anngle  of  incidence,  to  the  Angle  of  refieflionf  and,  Ab£— EbF 
(2.  1.  tJ.)  wherefore  BbA  —  AbA  (Ax.  3.  El.)  then,  becaufethe  Angles  at  A  are  right  (AB  being  fup- 
]  o:  perpendicular  to  the  Surface  of  the  Water)  and  Ab  is  common  to  the  two  Triangles,  ABb  and 
j,  .conlcquently,  AB  as  equal  to  A  B  ■,  for  tlie  Triangles  are  congruous  (u.  i.EL) 
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For  the  Face  AG,  being  perpendicular  to  the  Pidure,  the  horizontal  Line,  BG, 
vanifhcs  in  ti  e  Center;  wherefore,  BG  being  parallel  to  the  Water,  its  Image 
will  be  parallel  to  the  Line,  and  confequently,  it  has  the  fame  Vanifhing  Point. 

Draw  B C,  meeting  GH,  produced  at  G,  which  compleats  the  Image  of  that 
Face,  and  which,  it  is  obvious,  is  not  fimilar  to  the  Reprelentation  ABGH  ; 
feeing  that,  the  Angles  which  are  acute,  in  one,  are  obtufe  in  the  other. 

Likewife,  a  fide  of  the  Roof  is  reprefented  in  the  Objed,  which,  it  is  manifeft 
cannot  befeenin  the  Water,  by  Reflection. 

The  Piles,  atU,  which  are  perpendicular,  have  their  Images  alfo  equal,  each  to  the 
Reprefentation ;  likewife,  the  Pile  W  is  reflected  equal,  and  equally  inclined,  be-  No.  2- 
ing  parallel  to  the  Picture.  But,  being  otherwife  inclined,  as  Y  and  Z,  one  hang¬ 
ing  towards,  the  other  from  the  Picture,  the  Seats  of  their  tops,  on  the  furface  of 
the  Water,  being  determined,  at  a,  produce  the  Perpendicular  ba,  making  a b 
•equal  to  ab,  and  draw  from  b,  to  the  Timbers,  where  they  are  cut  by  the  Surface. 

The  Vanifhing  Point  of  the  reflected  Image  is  at  the  fame  diftance  on  the  other 
fide  of  the  horizontal  Line,  as  that  of  the  ObjeCt,  whether  it  be  above  or  below  it. 

The  Image  of  the  Bridge,  on  the  Water,  may  be  obtained  after  the  fame  man¬ 
ner,  particularly  the  Piers.  The  reflected  Images  of  all  horizontal  Lines  tend  to  No.  3* 
the  fame  Point,  in  the  horizontal  Vanifhing  Line,  as  the  Reprefentations;  for,  Right 
Lines,  being  parallel  to  the  Surface  of  the  Water,  their  Images  are  either  pa¬ 
rallel  to  them,  or  they  have  the  fame  Vanifhing  Points,  refpedively. 

The  horizontal  Line,  HI,  of  the  Bridge,  vanifhesat  O;  wherefore,  PQ,  drawn 
perpendicular  through  O,  is  the  Vanifhing  Line  of  the  Plane  of  the  face  of  the 
Bridge;  IK  vanifhes  at  P,  and  the  inclined  Line  at  the  hither  end  at  Q,  equally 
diftant  from  O,  being  equally  inclined.  Wherefore,  k/ being  made  equal  to  Ik, 
the  horizontal  Line  has  the  fame  Vanifhing  Point  (O)  as  its  original,  and  the  in¬ 
clined  Line  IK,  tends  to  Q,  reprefenting  a  parallel  to  GH,  at  the  hither  end. 

For  the  Arches  ;  draw  as  many  perpendicular  Lines,  ab,  cd,  &c.  as  are  necef- 
fary,  and  produce  them  in  the  Water;  making  each  equal  to  its  correfponding 
one,  ab  equal  ab,  &c.  by  which  means,  as  many  Points,  in  the  Curve,  as  you  pleafe, 
may  be  obtained,  and  the  image  of  the  Arch  defcribed  through  them  ;  each  being 
a  Semi-Ellipfis,  of  which,  ik  is  a  Diameter. 

The  Crane,  &c.  on  the  Wharf,  hanging  over  the  Water,  has  its  Image  refleded, 
by  means  of  perpendicular  Lines  from  each  part,  and  finding  their  Seats  on  the  No.  4. 
furface  of  the  Water  (as  m,  of  M)  repeating  the  fame  meafure  downwards. 

For  the  Hogfhead;  draw  as  many  Lines  (reprefenting  lines  parallel  to  the  Ho¬ 
rizon)  as  are  neceflary,  tending  to  the  Vanifhing  Point  V  of  the  horizontal  Dia¬ 
meter  ab;  then,  by  means  of  perpendiculars  from  each  extreme  of  thofe  Lines, 
their  Images  are  acquired,  and  the  curve  of  the  Head  defcribed  through  them.  If 
other  Lines  are  drawn,  from  one  head  to  the  other,  to  the  Vanifhing  Point  X,  of 
its  Axe,  the  whole  Image  may  be  defcribed,  as  in  the  Figure. 

The  Warehoufes,  &c.  ftanding  atfome  diftance  from  the  Water,  have  their  re- 
'  fleded  Images  defcribed  as  the  other  Objeds  ;  by  fuppofing  the  furface  of  the  Water  No.  5. 
produced,  and  the  Seat  of  each  Angle  determined  thereon  ;  as  of  A,  B,  C,  the 
Angles  of  the  Warehoufe  W  ;  which  are  made  equal,  downward,  from  their  Seats 
(a,  b ,  c,)  refpedively,  and  the  horizontal  Lines  have  the  fame  Vanifhing  Points. 

The  Spire  of  the  Church,  at  T,  is  refleded  on  the  Water;  becaufe,  its  Seat 
(S)  on  the  level  of  the  Water,  being  obtained,  the  height  (ST)  being  applied  No.  6. 
•downward  reaches  the  Water,  otherwife  it  would  not. 

Some  Perfons  have  exprefted  furprize,  that,  Objeds,  at  a  great  diftance,  fttould 
have  their  Images  refleded  on  Water  which  is  near.  The  moft  diflant  Objeds, 
which  can  be  feen,  will  be  refleded  ;  provided,  that  the  Eye  be  properly  fituatied, 

.near  the  Surface,  and  there  be  no  other  Objeds  intervening,  i.  e.  when  Right  Lines 
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from  the  Object  and  from  the  Eye,  making  equal  Angles  with  the  furface  of  the 
Water,  meet  oft  the  Water  j  otherwife,  the  Objeds  cannot  be  refleded.  It  feems 
indeed  lathei  furprizing,  that  a  Surface,  very  much  inclined  to  the  Horizon,  and 
nearly  approaching  to  perpendicular  with  the  Pidure,  as  a  gentle  Affent  can  be  re¬ 
flected  ;  bur,  the  Eye  being  fo  fituated,  as  above,  and .  the  furface  of  the  Water 
being  on  a  level  with  the  foot  of  the  hill,  its  inclined  Surface  will  be  reflected  thereon. 

It  has  been  objeded,  that  the  Refledions  are  too  Prong,  in  the  Plate;  I  <?rant 
tney  are,  as  a  i  idure  ;  but  my  detign  is  to  ftiew  the  figure  of  the  Image  on  the 
Water,  rather  than  the  effed,  conlidering  the  Water  not  fimply  as  Water,  but  as 
a  Mirrour.  Eeverthelefs,  in  clear  Water,  perfedly  at  reft,  the  Images  of  Objeds 
on  its^  Surface  will  be  found  as  diftind  as'the  Objeds  themfelves  appear,  according 
to  then  Dntance;  iomewhat  differing  in  Colour,  rather  darker,  in  the  cleareft  Water. 

rhus  much  may  fuffice,  for  Refledion  on  a  horizontal  Surface;  which  is  the 
laim;,  whether  it  be  a  clear  Fluid  (as  Water)  or  other  plane  Mirrour. 

Secondly.  Of  Reflection  on  Mirrours,  vertical  and  inclined. 

^W!bV  fr/;  parallelt°  theJ  Pi6ture’  whofe  Center  is  S;  and  X,  an 
'Objed,  whole  refleded  Image  is  required. 

In  this  Cafe,  it  mult  be  obferved  (as  in  the  former)  that  the  Image,  of  any 
Point  in  an  Objed,  is  refleded  to  the  fame  diftance  from  its  Seat  on  the  Mirrour, 

sL'r  nh°rnSma  P°f  lr0m,ltSrSea,t;  f°’  that  is,  here,  reprefented,  audits 

.eat  obtained,  perfpedively  (in  the  former  it  is  geometrical)  and,  becaufe  the  re¬ 
ceding  Surface  is  parallel  to  the  Pidure,  the  Center  is,  confequently,  the  Vaftifli- 
mg  1  oint  of  Lines  producing  its  Sear,  being  perpendicular  thereto. 

Draw  Lines,  from  the  Feet,  A,  D,  &c.  of  the  Chair  to  S,  the  Center;  and, 
where  they  cut  the  Interfedion  of  the  Mirrour  with  the  Floor,  at  a,  d,  &c.  make 

•thenePBSenand  cT  T*  ^  ^  ^  V  and  ^  *b  a“d  Pedicular ; 
then,  BS  and  CS,  curing  thole  Perpendiculars,  refpedively,  give  their  refleded 

Images.  For,  as  every  Objed  appears  to  be  as  far  on  the  other  fide,  as  it  really  is  on 

this  fide,  from  the  Mirrour  j  confequently,  in  this  Cafe,  it  muff  be  fo  perfpedively. 

The  lefleded  Images  of  horizontal  Lines,  as  the  rails  of  the  Chair,  &c.  (in  this 

Cafe)  tend  to  a  Vanishing  Point  in  the  Horizontal  Line,  at  the  fame  diftance  from 

he  Center  oftne  Pidure,  on  the  contrary  fide,  as  the  Vaniftiing  Point  of  the  Re- 

prelentation.  If  V  be  the  Vaniftiing  Point  of  BC,  the  front  Rail;  then,  in  SG 

WeTf  BCS  V  t0n5V’  *  **  Point  of  be,  the  refleded 

Im  M?Tf  v  C'  u  Vhe^a“1?1,?g  P°int  °f  the  llde  Rail  CE;  SK  beJng  made 
equai  SI,  K  is  the  Vaniftiing  Point  of  its  refleded  Image.  After  the  fame  man¬ 
ner,  the  middle  Point  of  the  top  Rail  may  be  obtained,  by  a  Perpendicular  ef 
to  the  floor,  and  as  many  other  Points  as  are  neceffary.  *  9 

On  a  vemca1  Mirrour,  inclined  to  the  Pidure,  there  is  no  difference  in  the  pro- 

rfipVb  n°nypln  tl,*^anilhl"S  Point  of  Perpendiculars  to  the  Mirrour;  and,  if 
.the  Vaniftiing  1  oint  of  Perpendiculars  be  determined,  ’ris  the  fame  in  all  inclinations. 

Ler  Z  be  a  Mirrour  inclined  to  the  Horizon,  andcafually  inclined  to  the  Pidure. 

It  is  requited  to  find  the  refleded  Image  of  the  Chair,  on  the  Mirrour  Z. 

V  being  the  Vaniftiing  Point  of  the  bottom  of  the  Mirrour,  which  is  hori- 

beiiS  knond  the  Vaniflll”§  Eine  (V'L)  of  the  Mirrour,  its  inclination  to  the  Horizon 
eing  known  (Prob.  5.  bed.  3.)  and  alfo,  the  Vaniftiing  Point  (F)  of  Lines  perpen¬ 
dicular  to  the  Mirrour  (Prob.  2.  Sed  T2)  1  ;  perpen- 

dnSfiL  vr“4  f0U“pthe  *,®"*aion  <<k>)  of  the  Mirrour  with  the  Floor,  pro- 

iheCl?  driw  A G^DGrkc.  ctf  cb  ‘ ^  °f  " 

Ah  and  Be,  tending  to  tire  Vanithing  Point  of  the  tides  of  the  Mirrour**  indefiniE 

of  the  Line  (VL)  of  the  Mirrour,  and  the 

Draw 
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Draw  AF,  DF,  &c.  curing  them,  refpedtively,  in  the  correfponding  Points,  a,  cf, 
&c.  (their  Seats  on  the  Mirrour*)  beyond  which,  their  Images  are  reprefented  equal, 
in  Perfpedtive  ;  by  making  a  a,  rcprefent  an  equal  meafure  as  A  a,  &c.  (Prob.  8.)' 

Find  the  reprefentation  of  the  Interfedtion  of  the  plane  of  the  Front,  with  the 
Mirrour  (which  will  pafs  through  V)  and  the  Interfering  Points  of  A13  and  DC, 
therein,  by  producing  them  ;  from  which  Points,  draw  Linesthrough  a  and  dt  in¬ 
definite,  and  BF,  CF,  &c.  cuting  them  in  their  refpe<5tive  Images  on  the  Mirrour. 

Then,  having  found  the  Interaction  EB,  of  the  Plane  of  the  fide  of  the  Chair, 
with  the  Mirrour,  and  the  interfering  Points,  E  and  B,  of  G  A  and  FB,  draw  Ea 
and  Bb  indefinite;  and,  from  F  and  G,  draw  lines  to  F,  the  Vanifhing  Point  of 
Lines  perpendicular  to  the  Mirrour,  cuting  them  at  /'andg. 

Thus,  as  many  Points  (as  e,  at  the  top}  may  be  determined  as  occafion  requires, 
from  their  Seats  on  the  Floor ;  by  which  means,  the  reflected  Image  of  any  Object, 
whatever,  may  be  reprefented  on  the  Mirrour. 

BC  is  parallel  to  the  Mirrour,  wherefore,  the  Image  (be)  of  BC,  has  the  fame 
Vanifhing  Point,  in  the  Horizontal  Line  ;  otherwife,  it  would  not ;  for,  although 
all  horizontal  Lines,  whatever,  vanifh  in  the  Horizon  of  the  Picture;  in  this  Cafe, 
the  Mirrour  is  a  Picture,  and  the  reprefentation  of  the  Chair  is  confidered  as  the 
original  Objedt,  in  relpedt  of  that  Pidture,  each  Plane  having  its  peculiar  Vanifh¬ 
ing  Line  thereon. 

PQ  is  the  Interfedtion  of  the  Plane  of  the  Mirrour  with  the  Cieling  ;  by  means 
of  which,  the  Cage,  hanging  from  the  Cieling,  at  N,  is  reflected.  If  its  Seat,  on 
the  Cieling  be  determined,  the  Image  of  each  Angle  on  the  Mirrour  is  reprefented, 
indefinite,  and  their  reprefentative  lengths  are  determined,  by  drawing  lines  from 
each  extreme  to  F,  the  V  anifhing  Point  of  perpendiculars  to  the  Mirrour ;  as  no  is 
the  Seat  of  N O,  on  the  Mirrour,  and  no  is  its  indefinite  Image.  After  the  fame 
.manner,  the  corners  of  the  Cage  may  be  reprefented  on  the  Mirrour. 

Of  Keeping  ;  and  the  effedt  of  Distance. 

The  Term,  Keeping,  in  the  Art  of  Painting,  in  general,  isufed  tofignify  a  juft 
.and  proper  fubordination  of  all  the  parts  of  a  Pidture  to  the  principal  Objedt;  in 
refpedt  of  Magnitude,  Colour,  and  diftindtnefs  of  Parts. 

The  magnitudes  of  Objedts,  in  refpedt  of  each  other,  perfpedtively,  are  various, 
according  to  the  Station  from  which  they  are  viewed:.;  and  confequently,  the  fub¬ 
ordination  of  Colour,  Sec.  is  not  in  proportion  to  the  Objedts,  but  to  their  Diftance 
from  the  Eye.  It  is  abfolutely  impoflihle  to  lie  down  Rules,  by  which  the  Artift 
may,  with  certainty,  produce  the  defired  efifedt ;  feeing  that,  in  hazy  or  foggy 
weather,  or  in  a  mifty  morning,  &c.  Objects  are  lefs  diftindt,  at  a  fhort  Diftance, 
than,  in  a  clear  Day,  at  a  much  greater ;  wherefore,  no  proportion  or  degree  can 
be  determined.  If  Objedts,  of  known  magnitude,  appear  not  to  be  far  diltant,  in 
the  Pidture,  and  yet,  their  parts  not  diftindtly  defined,  in  comparifon  with  others, 
in  the  Fore-ground ;  it  implies,  that  the  Air  is  more  grofs  and  hazy,  than  if  the 
parts  were  more  perfedt. 

Keeping  is,  in  a  great  meafure,  lynonimous  with  Aerial  Perfpedtive  ;  which 
dignifies  a  diminution  of  Light,  Colour,  and  diftindtnefs  of  the  parts  of  Objedts, 
in  a  regular  gradation,  as  linear  Perfpedtive  of  Magnitude;  owing  to  the  effedt  ot 
Air,  between  the  Eye  and  the  Objedt;  which,  being  a  Medium,  obftrudts  the  fight, 
in  lome  degree,  at  any  Diftance;  confequently,  as  there  rauft  be  a  greater  quan¬ 
tity  of  Air  between  the  Eye  and  diftant  Objedts  than  near  ones,  fo  their  parts  are 
lets  difcernable  ;  the  Lights  and  Shades  are  infenfibly  mixed,  and,  at  a  great  Dif¬ 
tance,  it  is  all  a  cotifufed  jumble,  of  Light,  Shade,  and  Colour,  without  diftindtion. 

It  is  cuftomary  with  many,  in  delineating,  and  may  frequently  be  feen  in  Archi- 
■  tedtural  Defigns,  &c.  to  make  a  confiderable  difference,  in  Teint,  between  one 
plane  Surface  and  another;  when  the  one,  in  the  Original  Objedt,  recedes  but  a 

*  A b  and  Z?c  are  the  Seats  of  A  B  and  CD  on  the  Plane  of  the  produced. 
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Plate  few  Inches,  which  is  abfurd;  for,  if  that  fudden  gradation  of  effefl  was  conti- 
XLVIII.  nuec* to  tiie  c‘i^aace  of  a  few  Yards,  it  would  become  totally  black,  before  it  was 
pofiible  for  the  Air  to  have  any  apparent  effect  on  it.  Now  it  is  far  from  being  fo 
in  Nature,  which  is  obvious  to  any  Eye;  for,  if  the  materials  are  clean,  and  of  an 
even  and  uniform  Colour  (without  which  no  judgment  can  be  made)  I  will  ven- 
Eig.  S°‘  turc  to  a®-rm»  that  two  Plane  Surfaces  (V  and  Y)  parallel  between  themfelves,  at 
feveral  beet  diftance  from  each  other,  and  having  a  full  Light  on  them,  cannot  be 
No.  2-  diftinguilhed  one  from  the  other,  nor  fo  much  as  the  Line  or  Edge  (AD)  feen,  at 
a  proper  diftance  for  delineating;  provided  the  Light  be  not  (on  this  fide)  fo 
very  oblique  (as  at  S,  No.  3  )  as  to  (hade  the  other,  beyond  where  the  Line  OC 
cuts  it.  i  fay,  the  Eye  being  fo  iituated  (at  O)  that  the  Angle  C,  appears  to 
cut  the  receding  Plane,  at  B,  they  will  appear  as  one  continued  Surface.  Ne- 
verthelefs,  it  may  be  necellary,  in  delineating,  to  make  a  diftindtion,  in  propor¬ 
tion  to  the  Diftance ;  but,  if  the  Plane  V  has  Mouldings,  &c.  on  it,  being  cut, 
apparently,  by  the  edge  of  the  other,  the  Line  is  fufficiently  defined  without  it. 

As  it  muft  be  obvious,  that  no  pofitive  Rule  can  be  preferibed,  I  (hall  juft  make 
a  few  obfervations,  and  conclude  the  Subjedt;  and,  with  it,  the  Book. 

In  refpedl  of  Magnitude  ;  it  is  evident,  that  Objedts  mry  appear,  in  Perfpedtive, 
-to  have  any  proportion  to  each  other,  although  not  greatly  diftant.  For  Example  ; 
in  Plate  27,  of  Chelfea  College,  the  fartheft  Building,  with  a  Pediment,  is  not  above 
two  eleventh  parts  of  the  hither  one  (to  which  it  is  equal)  in  height ;  and  yet  it  does 
not  offend  the  Eye,  nor  appear  at  too  great  a  Diftance.  But,  if  the  gradation  of  Light 
was  in  proportion,  it  would  be  too  great;  becaule,  not  merely  the  height  is  to  be  con- 
fidered,  but  the  Iquare  of  the  height,  which  would  reduce  it  to  the  proportion  of 
thirty  to  one;  but  where  we  (hall  fix  the  ftandard  for  unity,  I  am  at  a  lofs  to  devife. 

Now,  if  we  were  at  twice  the  Diftance  from  the  hither  Building  (the  diftance 
between  the  two  Objedts  being  fomewhat  more  than  twice  that)  the  proportion  of 
one  to  the  other,  would  not  be  much  greater  than  one  to  three;  the  gradation  of 
Light,  in  that  cafe,  would  be  nearly  as  one  to  ten,  but  one  third  part  of  the  former. 
Yet,  I  p  re  fume,  that  in  two  Pidtures  lo  delineated,  it  would  not  be  advifable  to 
.make  that  difference  in  the  effedt  of  Aerial  Perfpedtive. 

In  fhort,  as  it  is  abfolutely  impoftible  to  fix  any  criterion  to  determine  the  Ratio 
of  the  gradation  of  Light  and  the  effect  of  Diftance,  but  muft  ever  be  at  the  dis¬ 
cretion  of  the  Artift,  1  ftiall  only  obferve,  that  the  Objedts  in  the  Fore-ground,  as 
the  hither  end  of  the  Bridge  (Plate  48)  being  fuppofed  near  the  Piaure,  muft  have 
its  parts  diftindt  andperfea,  with  ftrong  Lights  and  Shades,  which  gradate  to  the 
other  End.  The  Buildings  on  the  Wharf,  &c.  fhould  be  lefs  perfea,  as  they 
recede  from  the  Eye.  The  Church,  at  a  Diftance,  the  Trees  and  Hills,  one  be¬ 
yond  another,  muft  confequently  be  lefs  and  lefs  diftina,  according  to  their  Dif¬ 
tance  ;  till  at  laft  they  are  fcarce  diftinguifhable  from  the  Sky.  For  all  which,  the 
Artift  can  have  no  other  Rule  than,  carefully  and  judicioufly,  to  copy  Nature  (the 
.heft  Miftrefs)  which,  in  that  Cafe,  is  not  always  uniform,  but  infinitely  variable. 
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